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^^^■<«- o^phospWaseactiviSand 
„, of diseased assoctaed wdh tnceas* I * ^ ^ ^ 

amide derivatives, iu pu , , activity in a 

wa nn-blooded anitnal such as man. ^ positive state. 

*— ^ *• ieSP °T ITZLL hepatic giucose output (HOC) is 
consideredtoptoyan.mportantrolemm wittaP p a> 140mg/dl(7.8mM). 

256-262; De Fronzo, R. A., et ai, ^ w ; 
0 (1995) Diabetologia 38; 3-13). to within ^ 

nM mal, mm-diabedc range and stncc r^sed FPG (- g , ^ ^ ^ 

^mrrT Research Group U^^ 1NCW * B 
the reduction and normalisation oi 

in other tissues such as muscle and neuronal tissue. 
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» . . • Liver glycogen phosphorylase .a activity is elevated in.diabetic animal models 

including the db/db mouse and .the fa/fa rat (Aiston S et al (2000). Diabetalogia 43, 589- 
597). 

Inhibition of hepatic glycogen phosphorylase with chloroindole inhibitors 
(CP91149 and CP320626) has been shown to reduce both glucagon stimulated 
glycogenosis and glucose output in hepatocytes (Hoover et al (1998) J Med Chem 41, 
2934-8; Martin et al (1998) PNAS 95, 1776-81). Additionally, plasma glucose 
concentration is reduced, in a dose related manner, db/db and ob/ob mice following 
treatment with these compounds. 

Studies in conscious dogs with glucagon challenge in the absence and presence of 
another glycogen phosphorylase inhibitor, Bay K 3401, also show the potential utility of 
such agents where there is elevated circulating levels of glucagon, as in both Type 1 and 
Type 2 diabetes. In the presence of Bay R 3401, hepatic glucose output and arterial 
plasma glucose following a glucagon challenge were reduced significantly (Shiota et al, 
(1997), Am J Physiol, 273: E868). 

The heterocyclic amides of the present invention possess glycogen phosphorylase 
inhibitory activity and accordingly are expected to be of use in the treatment of type 2 
diabetes, insulin resistance, syndrome X, hyperinsulinaemia, hyperglucagonaemia, 
cardiac ischaemia and obesity, particularly type 2 diabetes. 

According to one aspect of the present invention there is provided a compound of 
formula (1): 



25 




wherein: 

is a single or double bond; 

XisNorCH; 



(1) 



(R 1 )n 
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^i-*""" , . „„ (r , .alkvlkcaibamoyl, Ci-6aKylS(<->), 

6 altooylamino,W-(C 1 ^lkyl)oa*amoyl,f/A-(C I ^lkyl)2 J 

wheK * ais 0 to 2, cute*—* Om-W*^^ - c 
10 6 alkylsulphonyl-W-(Ci^alkyl)amino; 



wherein: 

A is phenylene or heteroarylene; 

carboxy, carbamoyl, N-Cwaucyicaro c^alkenyl, 
1 xr xr tr , a lkvn,sulphamoyl, sulfino, sulfo, Ci^aiicyi, ^i-a*^ y 

^o,«^. — — «■«— 
trifluoromethoxy, C^alkoxy and 
R 1 is of the formula A' or A": 
-(CH 2 ) r 

V(OH) x 

O (A) -CH,CH(OH)(CH 2 )»e0 2 H (A") 

n 1 nsO 1 2or3andsislor2;providedthatthebydroxygroupisnot 
25 wherein x is 0 or 1, r is 0, 1, ^ or o *u 

asubstituentontheringcarbonadjacenttotheringoxygen; 



20 



R 2 is hydrogen, hydroxy or carboxy; 
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u4 , r alkanovl carbamoyl, C M alkyl (optionally.,-. - 

^tutedby 1 or2h,dro*y — (op n„nany — «— * 1 - 

„ not substtan* on the sams carbon), C^ydoaW 1 » 5>lbstitaenB 
2b,drox, groups provided drat wbon tore a^bydroxy group *y 

4 alkyl [substituted by 1 or 2 R group* w 
not substitueuts on the same carbon)] and 
groups of the formulae B and B': 

-(CH 2 ), 

|^-() U 

"o^^^ -CH 2 CH(OH)(CH0oCO 2 H (B') 

• • oorl tisO 1 2 or3anduislor2;providedthatthehydroxygroupisnot 
wherein y is 0 or l.tisu, i,* 

,v ,2dimethyl-13-«oxolan-4-yl,boterooyclyl,C 1J alkanoyl,U. 
hydroxyC„alkoxy,2>dunethyll. N . OH1CHO ^oCOOR 9 , 

15 ^oxy,C,^^ J >.C l ^— f^^, 

twherem R andR »- P o videdthatwhe n*e re a I e2bydroxy 
(opuondlysub S ttutedbylor2hydroxygr P P 

^norsub— ontosarnec-bon) ■ ^ (C '; ) *^ oKtrahydlothiop ^,,2,2- 
^ydrotbiopyrany. , l-oxore^abydxodnopyrany! U droxo 

.... -. -•^^»7S^s^^- > - fc - 

25 4a Jkane S ulflnyl,C M alxane S ulfonyl,-N(OH)CHO, l 

^S^.c-^o^b.o. x - 
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* . - - - .-^.R? and R*° can together with. the nitrogen to which they are attached. fomL4r to 6-.... 

membered ring where the ring is optionally substituted on carbon by 1 or 2 substituents 
selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, N-Cu 
4alkylamino, iV^-(Ci^)2alkylamino, carbonyl, sulfo, Ci^alkoxy, heterocyclyl, Q. 
5 4 alkanoyl, Ci^alkanesulfinyl, C^alkanesulfonyl, -N(OH)CHO, (R n )(R 12 )NCO-, 
(R n )(R 12 )NS0 2 -, -COCH 2 OR n , (R n )(R 12 )N-; 
wherein R 11 and R 12 are as defined above] } ; 

provided that when R 1 is of the formula A' or A" then R 3 does not contain a group of the 
formula B or B* and when R 3 is of the formula B or B' then R 1 does not contain a group 
10 of the formula A' or A"; 

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
with the proviso that the compound of formula (1) is not: 
i) 2,3-dicMoro-5-[iV-(2-oxo-l,2,3,4-te^ 
thieno[3,2-£]pyrrole; 

15 ii) 2-chloro-5-[iV-(2-oxo- 1 ,2,3 ^-tetrahydroquinol-S-y^carbamoyll-ei/- 

thieno[2,3-fc]pyrrole; or 
iii) 2-chloro-5- [AT-( 1 -methyl-2-oxo- 1,2,3 ,4-tetrahydroquinol-3 -yl) carbamoyl] -6H- 
thieno[2,3-Z?]pyrrole. 



20 In another aspect, the invention relates to compounds of formula (1) as 

hereinabove defined or to a pharmaceutically acceptable salt. 

It is to be understood that, insofar as certain of the compounds of formula (1) 
defined above may exist in optically active or racemic forms by virtue of one or more 
asymmetric carbon atoms, the invention includes in its definition any such optically 

25 active or racemic form which possesses glycogen phosphorylase inhibition activity. The 
synthesis of optically active forms may be carried out by standard techniques of organic 
chemistry well known in the art, for example by synthesis from optically active starting 
materials or by resolution of a racemic form. Similarly, the above-mentioned activity 
may be evaluated using the standard laboratory techniques referred to hereinafter. 

30 Within the present invention it is to be understood that a compound of the 

formula (1) or a salt thereof may exhibit the phenomenon of tautomerism and that the 
formulae drawings within this specification can represent only one of the possible 



100660 



6- 



.tautomericforms.. Itis to be understood that the.iavention.encompasses.aiiy. tautomeric .. .. 
form which has glycogen phosphorylase inhibition activity and is not to be limited merely 
to any one tautomeric form utilised within the formulae drawings. The formulae 
drawings within this specification can represent only one of the possible tautomeric forms 
and it is to be understood that the specification encompasses all possible tautomeric 
forms of the compounds drawn not just those forms which it has been possible to show 
graphically herein. 

It is also to be understood that certain compounds of the formula (1) and salts 
thereof can exist in solvated as well as unsolvated forms such as, for example, hydrated 
forms. It is to be understood that the invention encompasses all such solvated forms 
which have glycogen phosphorylase inhibition activity. 

It is also to be understood that certain compounds of the formula (1) may exhibit 
polymorphism, and that the invention encompasses all such forms which possess 
glycogen phosphorylase inhibition activity. 

The present invention relates to the compounds of formula (1) as hereinbefore 
defined as well as to the salts thereof. Salts for use in pharmaceutical compositions will 
be pharmaceutically acceptable salts, but other salts may be useful in the production of 
the compounds of formula (1) and their pharmaceutically acceptable salts. 
Pharmaceutically acceptable salts of the invention may, for example, include acid 
addition salts of the compounds of formula (1) as hereinbefore defined which are 
sufficiently basic to form such salts. Such acid addition salts include for example salts 
with inorganic or organic acids affording pharmaceutically acceptable anions such as 
with hydrogen halides (especially hydrochloric or hydrobromic acid of which 
hydrochloric acid is particularly preferred) or with sulphuric or phosphoric acid, or with 
trifluoroacetic, citric or maleic acid. Suitable salts include hydrochlorides, 
hydrobromides, phosphates, sulphates, hydrogen sulphates, alkylsulphonates, 
arylsulphonates, acetates,-benzoates,.citrates,.maleates, fomarates, succinates,. lactates and 
tartrates. In addition where the compounds of formula (1) are sufficiently acidic, 
pharmaceutically acceptable salts may be formed with an inorganic or organic base which 
affords a pharmaceutically acceptable cation. Such salts with inorganic or organic bases 
include for example an allcali metal salt, such as a sodium or potassium salt, an alkaline 
earth metal salt such as a calcium or magnesium salt, an ammonium salt or for example a 





100660 



• O 



-7- 



< salt with metbylamine, dimethylamine, trimethylaraMeipiperidine, morpholineortris-(2T 
hydroxyemyl)amine. 

An in vivo hydrolysable ester of a compound of formula (1) containing carboxy or 



5 the human or animal body to produce the parent acid or alcohol. 

Suitable pharmaceutically acceptable esters for carboxy include Ci^alkoxymethyl 
esters for example methoxymethyl, Ci^alkanoyloxymethyl esters for example 
pivaloyloxymethyl, phthalidyl esters, C 3 . 8 cycloalkoxycarbonyloxyCi^alkyl esters for 
example 1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmethyl esters for example 

10 5-methyl- 1 ,3-dioxolen-2-onylmethyl; and Ci^alkoxycarbonyloxyethyl esters for example 
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds 
of this invention. 



15 ethers and related compounds which as a result of the in-vivo hydrolysis of the ester 
breakdown to give the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers 
include acetoxymethoxy and 2,2-dimethylpropionyloxymethoxy. A selection of in-vivo 
hydrolysable ester forming groups for hydroxy include Q-ioalkanoyl, for example acetyl; 
benzoyl; phenylacetyl; substituted benzoyl and phenylacetyl, Q-ioalkoxycarbonyl (to 

20 give alkyl carbonate esters), for example ethoxycarbonyl; di-(Ci-4)alkylcarbamoyl and iV- 
(di-(Ci- 4 )alkylaminoethyl)-iV-(Ci-4)alkylcarbamoyl (to give carbamates); di-(Ci- 
4 )alkylaminoacetyl and carboxyacetyl. Examples of ring substituents on phenylacetyl and 
benzoyl include aminomethyl, (Ci^)alkylaminomethyl and di-ftQ^alky^ammomethyl, 
and morpholino or piperazino linked from a ring nitrogen atom via a methylene linking 

25 group to the 3- or 4- position of the benzoyl ring. Other interesting in-vivo hyrolysable 
esters include, for example, R A C(0)0(Ci. 6 )alkyl-CO-, wherein R A is for example, 
benzyloxy-(Ci- 4 )alkyl, or phenyl). Suitable substituents on a phenyl group in such esters 
include, for example, 4-(C 1 - 4 )piperazmo-(Ci-4)alkyl, piperazino-(Ci- 4 )alkyl and 
morpholino-(Ci-C4)alkyl. 



hydroxy group is, for example. A pharmaceutically acceptable ester which is cleaved in 



Suitable pharmaceutically-acceptable esters for hydroxy include inorganic esters 
such as phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl 
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In this specification thageneric term. "alkyl!lincludes . both. straight-chain. and 

branched-chain alkyl groups. However references to individual alkyl groups such as 
"propyl" are specific for the straight chain version only and references to individual 
branched-chain alkyl groups such as f-butyl are specific for the branched chain version 
only. For example, "Chalky!" includes methyl, ethyl, propyl, isopropyl and f-butyl and 
examples of "Ci^alkyl" include the examples of "C M alkyl"and additionally pentyl, 2,3- 
dimethylpropyl, 3-methylbutyl and hexyl. An analogous convention applies to other 
generic terms, for example "C^alkenyr includes vinyl, allyl and 1-propenyl and 
examples of "Q-ealkenyl" include the examples of "C 2 ^alkenyl" and additionally 1- 
butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2-enyl, 3-methylbut-l-enyl, 1-pentenyl, 3- 
pentenyl and 4-hexenyl. Examples of "C 2 -4alkynyl" includes ethynyl, 1-propynyl and 
2-propynyl and examples of "C 2 -6alkynyl"include the examples of "C 2 ^alkynyl" and 
additionally 3-butynyl, 2-pentynyl and l-methylpent-2-ynyl. 

The term "hydroxyCi^alkyl" includes hydroxymethyl, hydroxyethyl, 
hydroxypropyl, hydroxyisopropyl and hydroxybutyl. The term "hydroxyethyl" includes 1- 
hydroxyethyl and 2-hydroxyethyl. The term "hydroxypropyl" includes 1-hydroxypropyl, 
2-hydroxypropyl and 3-hydroxypropyl and an analogous convention applies to terms such 
as hydroxybutyl. The term "dihydroxyCi^alkyl" includes dihydroxymethyl, 
dihydroxyethyl, dihydroxypropyl, dihydroxyisopropyl and dihydroxybutyl. The term 
"dihydroxyethyl" includes 1,1 -dihydroxyethyl 2,2-dihydroxyethyl and 1,2- 
dihydroxyethyl. An analogous convention applies to terms such as dihydroxypropyl, 
dihydroxyisopropyl and dihydroxybutyl. 

The term "halo" refers to fluoro, chloro, bromo and iodo. 
Examples of "Ci^alkoxy" include methoxy, ethoxy, propoxy and isopropoxy. 
Examples of "Ci. 6 alkoxy" include the examples of "Ci^alkoxy" and additionally 
butyloxy, r-butyloxy, pentoxy and l,2-(methyl) 2 propoxy. Examples of "C^alkanoyl" 
•include formyl, acetyl and-propionyl. Examples,of '.'C,. 6 alkanoyl" include the example .of.. 
"Ci^alkanoyl" and additionally butanoyl, pentanoyl, hexanoyl and 1,2- 
(methyl) 2 propionyl. Examples of "C^alkanoyloxy" are formyloxy, acetoxy and 
propionoxy. Examples of "Q-ealkanoyloxy" include the examples of "C^alkanoyloxy" 
and additionally butanoyloxy, pentanoyloxy, hexanoyloxy and 1,2- 
(methyl) 2 propionyloxy. Examples of "AHCi^alkyl)amino" include methylamino and 
ethylamino. Examples of "iV-(Ci^alkyl)amino" include the examples of 
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'W-(Ci^all^l)aj^ 

methylbutylamino. Examples of * W,2VKCi^alkyl) 2 amino" include iV-Ar-(methyl) 2 amiiio, 
#-i\Kemyl) 2 amino and N-emyl-N-memylamino. Examples of 'W,N-(C w alkyl)2amino" 
include the example of "MiHCi^alkylkamino" and additionally iV-methyl-iV- 

5 pentylamino and W,iV-(pentyl)2amino. Examples of "i\KCi^alkyl)carbamoyr are 
methylcarbamoyl and ethylcarbamoyl. Examples of "jV-(Ci-6alkyl)carbamoyl" are the 
examples of "AHCi^alkytycarbamoyTand additionally pentylcarbamoyl, hexylcarbamoyl 
and l,2-(methyl) 2 propylcarbamoyl. Examples of "7V,N-(Ci^alkyl)2carbamoyr are N,N- 
(methyl) 2 carbamoyl, N,iV-(ethyl)2carbamoyl and iV-methyl-iST-ethylcarbamoyl. Examples 

10 of "AT,iV-(Ci-6alkyl)2carbamoyl" are the examples of "tyiSKCMalkyl^carbamoyl" and 
additionally 7V,iV-(pentyl)2carbamoyl, //-methyl-AT-pentylcarbamoyl and JV-ethyl-AT- 
hexylcarbamoyl. Examples of 'W-(Ci^alkyl)sulphamoyl" are AT-(methyl)sulphamoyl and 
iV-(ethyl)sulphamoyl. Examples of < W-(Ci^alkyl)sulphamoyl" are the examples of 
'W-(C M alkyl)sulphamoyl" and additionally iV-pentylsulphamoyl, N-hexylsulphamoyl and 

15 l,2-(methyl)2propylsulphamoyl. Examples of "A/;AKC w alkyl) 2 sulphamoyr are 

N,N-(merayl) 2 sulphamoyl, Ar^/-(ethyl) 2 sulphamoyl and i\r-(methyl)-N-(ethyl)sulphamoyl. 

Examples of "iV,AKCi^alkyl) 2 sulphamoyl" me examples of 

'W,Ar-(Ci-4alkyl)2Sulphamoyl" and additionally iV,i^-(pentyl)2Sulphamoyl, TV-methyl-AT- 

pentylsulphamoyl and iV-ethyl-iV-hexylsulphamoyl. 
20 Examples of "cyano(Ci^)alkyl" are cyanomethyl, cyanoethyl and cyanopropyl. 

Examples of "Cs-Tcycloalkyl" are cyclopentyl, cyclohexyl and cycloheptyl. Examples of 

"C 3 ^cycloallcyr' include "Cs-7cycloalkyl, cyclopropyl, cyclobutyl and cyclooctyl. 

The term "aminoCi^alkyl" includes aminomethyl, aminoethyl, aminopropyl, 

aminoisopropyl and aminobutyl. The term "aminoethyl'' includes 1-aminoethyl and 2- 
25 aminoethyl. The term "aminopropyl" includes 1-aminopropyl, 2-aminopropyl and 3- 

aminopropyl and an analogous convention applies to terms such as aminoethyl and 

aminobutyl. 

Examples of "Ci^alkylS(0) a (wherein a is 0 to 2)" include methylthio, ethylthio, 
propylthio, memanesulphinyl, ethanesulphinyl, propanesulphinyl, mesyl, 
30 ethanesulphonyl, propanesulphonyl, isopropanesulphonyl, pentanesulphonyl and 
hexanesulphonyl. 

Examples of "Ci^alkylS(0) c (wherein c is 0 to 2)", "Ci^alkylS(0) d (wherein d is 
0 to 2)", "Ci-4alkylS(0) e (wherein e is 0 to 2)", and "Ci^alkylS(0) f (wherein f is 0 to 2)" 



o 
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independently includ&.mellxylthio, ethylthio r .propylthio» methanesulphinyl,,...-. ..- 
ethanesulphinyl, propanesulphinyl, mesyl, ethanesulphonyl, propanesulphonyl and 
isopropanesulphonyl. 

Examples of "Ci-ealkoxycarbonyl" include methoxycarbonyl, ethoxycarbonyl, n- 
5 and f-butoxycarbonyl. Examples of "Ci^alkoxycarbonylamino" include 

methoxycarbonylamino, ethoxycarbonylamino, n- and f-butoxycarbonylamino. Examples 
of "Ci^alkylsulphonyl-NKCi^alkyl)amino" include methylsulphonyl-iV-methylamino, 
ethylsulphonyl-iV^memylamino and propylsulphonyl-Af-ethyl amino. Examples of 
"Ci^alkylsmphonylamino" include methylsulphonylamino, ethylsulphonylamino and 
10 propylsulphonylamino. Examples of "Ci-ealkanoylamino" include formamido, acetamido 
and propionylamino. 

Examples of "Ci^alkoxyCi^alkoxy" are methoxymethoxy, ethoxymethoxy, 
ethoxyethoxy and methoxyethoxy. Examples of "hydroxyCi^alkoxy" are hydroxyethoxy 
and hydroxypropoxy. Examples of "hydroxypropoxy" are 1-hydroxypropoxy, 2- 
15 hydroxypropoxy and 3-hydroxypropoxy. 

Where optional substituents are chosen from "0, 1, 2 or 3" groups it is to be 
understood that this definition includes all substituents being chosen from one of the 
specified groups or the substituents being chosen from two or more of the specified 
groups. An analogous convention applies to substituents chose from "0, 1 or 2" groups 

20 and "1 or 2" groups. 

"Heterocyclyl" is a saturated, partially saturated or unsaturated, monocyclic ring 
containing 5 to 7 atoms of which 1, 2, 3 or 4 ring atoms are chosen from nitrogen, 
sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, 
wherein a -CH 2 - group can optionally be replaced by a -C(0)-and a ring sulphur atom 

25 may be optionally oxidised to form the S-oxide(s). Examples and suitable values of the 
term "heterocyclyl" are morpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, 

pytrolyl.-imidazolyl, thiazolyl,. thienyl, dioxolanyl, tMadiazolyl.piperazinyl, 

isothiazolidinyl, triazolyl, tetrazolyl, pyrrolidinyl, 2-oxazolidinonyl, 5-isoxazolonyl, 
thiomorpholino, pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, 3-oxopyrazolin-5-yl, 

30 tetrahydropyranyl, , pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl, 4-oxopyridyl, 2- 

oxopyrrolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl, and oxadiazolyl. Preferably a 
"heterocyclyl" is morpholino, morpholinyl, piperidino, piperidyl, pyridyl, pyranyl, 
pyrrolyl, imidazolyl, thiazolyl, thienyl, thiadiazolyl, piperazinyl, isothiazolidinyl, 
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.... 1^4-triazolyl,* tetrazolyl, pyrrolidinyl,- thiomorpholino f pyrrolinyl, homopiperazinyl, 

3,5-dioxapiperidinyl, pyrimidyl, pyrazinyl, pyridazinyl, isoxazolyl, 4-oxopyridyl, 2- 
oxopyuolidyl, 4-oxothiazolidyl, furyl, thienyl, oxazolyl and 1,2,4-oxadiazolyl. More 
preferably heterocyclyl is oxazolyl, 1,2,4-oxadiazolyl, pyridyl, furyl, thienyl, morpholino, 
5 pyrazinyl and piperazinyl. 

Examples of "(heterocyclyl)Cl-4aIlcy^ , are morpholinomethyl, morpholinethyl, 
morpholinylmethyl, morpholinylethyl, piperidinomethyl, piperidinoethyl, 
piperidylmethyl, piperidylethyl, imidazolylmethyl, imidazolylethyl, oxazolylmethyl, 
oxazolylethyl 1,2,4-oxadiazolylmethyl, 1,2,4-oxadiazolylethyl, pyridylmethyl, 
10 pyridylethyl, furylmethyl, farylethyl, (thienyl)methyl, (thienyl)ethyl, pyrazinylmethyl, 
pyrazinylethyl, piperazinylmethyl and piperazinylethyl. 
Examples of "aryl" are phenyl and naphthyl. 

Examples of "aryKCi^alkyl" are benzyl, phenethyl, naphthylmethyl and 
naphthylethyl. 

15 "Heteroarylene" is a diradical of a heteroaryl group. A heteroaryl group is aryl, 

monocyclic ring containing 5 to 7 atoms of which 1, 2, 3 or 4 ring atoms are chosen from 
nitrogen, sulphur or oxygen. Examples of heteroarylene are pyridylene, pyrimidinylene, 
pyrazinlyene, pyridazinylene, pyrrolylene, thienylene and furylene. 

20 Preferred values of A, R 1 , R 2 , R 3 , R 4 , R 5 and n are as follows. Such values may be 

used where appropriate with any of the definitions, claims or embodiments defined 
hereinbefore or hereinafter. 



In one aspect of the present invention there is provided a compound of formula 
25 (1) as depicted above wherein R 4 and R 5 are together -S-C(R 6 )=C(R 7 )-. 

In another aspect of the invention R 4 and R 5 are together -C(R 7 )=C(R 6 )-S-. 



30 



In a further aspect of the invention, R 6 and R 7 are independently selected from 
hydrogen, halo or Ci^alkyl. 

Preferably R 6 and R 7 are independently selected from hydrogen, chloro, bromo or 

methyl. 



Particularly R 6 and R 7 are independently selected from hydrogen or chloro. 
More particularly one of R 6 and R 7 is chloro. 
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In one aspect of the invention A is phenylene. 

In another aspect of the invention A is heteroarylene. 

Preferably A is selected from phenylene, pyridylene, pyrimidinylene, pyrrolylene, 
thienylene and fiirylene. 

In one aspect of the invention n is 0 or 1 . 
Preferably n is 1. 

In another aspect of the present invention R 1 is selected from hydrogen, halo, 
nitro, cyano, hydroxy, fluoromethyl, difluoromethyl, trifluoromethyl, Ci^alkoxy and 
R 1 is of the formula A' or A": 
~(CH 2 ) r 

pv-()s 

°Y^(OH) x 

° (A') -CH 2 CH(OH)(CH 2 ) tt C0 2 H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 

Preferably R 1 is hydrogen or halo. 
More preferably R 1 is hydrogen. 
In one aspect of the invention s is 1. 
In another aspect of the invention s is 2. 

In one aspect of the invention is a single bond. 

In another aspect of the invention is a double bond. 

In one aspect of the invention R 2 is hydrogen. 
In another aspect of the invention R 2 is carboxy. 
In another aspect of the invention R 2 is hydroxy. 
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• in one aspect on the invention R 3 is selected- from hydrogen, -hydroxy; Q- 

4 alkanoyl, carbamoyl, C^alkyl (optionaUy substituted by 1 or 2 hydroxy groups provided 
that when there are 2 hydroxy groups they are not substituents on the same carbon), Cs- 
7 cycloaUcyl (optionaUy substituted with 1 or 2 hydroxy groups provided that when there 
5 are 2 hydroxy groups they are not substituents on the same carbon), cyanoCQ-^alkyl, 4- 
butanolidyl, 5-pentanolidyl, tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1- 
dioxotetrahydrothiopyranyl and C^alkyl [substituted by 1 or 2 R 8 (provided that when 
there are 2 R 8 groups they are not substituents on the same carbon)]; 

{wherein R 8 is independently selected from hydroxy, Ci-*alkoxyCi^alkoxy, 
10 hydroxyC w alkoxy, 2,2-dimethyl-l,3-dioxolan-4-yl, 1,2,4-oxadiazolyl, tetrazolyl, 
imidazolyl, pyrroUdinyl, piperidyl, tetrahydrofuryl, tetrahydropyranyl, 
tetrahydrothiopyranyl group, tetrahydrothienyl, C^alkoxy, CwaUcanoyl, Ci- 
4 aUcanesulfinyl, C^alkanesulfonyl, -N(OH)CHO, -COCOOR 9 , (R 9 )(R 10 )NCO-, - 
COCH 2 OR u , (R 9 )(R 10 )N- and-COOR 9 ; 
15 [wherein R 9 and R 10 are independently selected from hydrogen, hydroxy, Ci^alkyl 

(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon), C 5 - 7 cycloalkyl (optionaUy 
substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they 
are not substituents on the same carbon), cyano(C w )alkyl, 4-butanolidyl, 5-pentanolidyl, 
20 tetrahydrothiopyranyl, 1-oxotetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, 2,2- 
dimethyl-l,3-dioxolan-4-yl and d^alkyl substituted by R 13 ; 

(wherein R 13 is selected from hydroxy, d. 4 alkoxy, 1,2,4-oxadiazolyl, tetrazolyl, 
imidazolyl, pyrroUdinyl, piperidyl, tetrahydrofuryl, tetrahydropyranyl, 
tetrahydrothiopyranyl , tetrahydrothienyl, Ci^alkanoyl, Ci-4aUcanesulfinyl, Q. 
25 4 aUcanesulfonyl, -N(OH)CHO, (R u )(R 12 )NCO-, (R n )(R 12 )NS0 2 -, -COCH 2 OR n , 
(R U )(R 12 )N- ; 

{wherein R u and R 12 are independently selected from hydrogen, Ci. 4 alkyl, C x . 
4 aUcoxy, hydroxyCi^aUcyl, Ci- 4 alkylS(0) b (wherein b is 0, 1 or 2)}); and 

R 9 and R 10 can together with the nitrogen to which they are attached form 4- to 6- 
30 membered ring where the ring is optionaUy substituted on carbon by 1 or 2 substituents 
selected from oxo, hydroxy, carboxy, halo, nitro, nitroso, cyano, isocyano, amino, JV-Ci- 
4 aUcylamino, ^-(Ci^alkylamino, carbonyl, sulfo, C^aUcoxy, heterocyclyl, Q. 
4 aUcanoyl, C^aUcanesulfinyl, C^aUcanesulfonyl, -N(OH)CHO, (R u )(R 12 )NCO-, 
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• * (R n )(R^>NS02S '^001120^ VCR^CR^N-- and wherein R ; 1 and-R 12 are as defined . 
above]}; 

In a further aspect of the invention R 3 is selected from Ci^alkyl (optionally 
5 substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy groups they 
are not substituents on the same carbon), cyanoCi^alkyl and Ci^alkyl [substituted by 1 or 
2 of R 8 groups (provided that when there are 2 R 8 groups they are not substituents on the 
same carbon)]; 



10 hydroxyCi^alkoxy, 2,2-dimethyM,3-dioxolan-4-yl, heterocyclyl, d^alkoxy, Q. 

4 alkanesulfinyl, C^alkanesulfonyl, (R^^NCO-, -COCOOR 9 , -COOR 9 , (R 9 )(R 10 )N- ; 

[wherein R 9 and R 10 are independently selected from hydrogen, hydroxy, Q^alkyl 
(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 



15 (wherein R 13 is Ci^alkoxy); and 

R 9 and R 10 can together with the nitrogen to which they are attached form a 4- to 
6-membered ring where the ring may be optionally substituted on carbon by 1 or 2 
hydroxy groups or carboxy groups provided that when there are 2 hydroxy groups they 
are not substituents on the same carbon)] } . 



hydroxypropyl, l,3-dihydroxyprop-2-yl, 3-hydroxy-2-hydroxymethyl-propyl, 2,3- 
dihydroxypropyl, 2,2-dimethyH,3«dioxolan-4-ylmethyl, cyanomethyl, cyanoethyl, 
cyanopropyl, carbamoyl, carboxycarbonyl, methanoyl, ethanoyl, propanoyl, 
25 methoxymethyl, ethoxymethyl, methoxyethyl, ethoxymethyl, (2,3- 

dihydroxypyrrohdinyl)carbonylmethyl, (3-hydroxypiperidino)carbonyhnethyl, 3- 

.... .. carboxyazehdin-l-ylcarbonylmethyl, 13,4-oxadiazolylmethyl r te^^ 

imidazolylmethyl, pyrrolidinylmethyl, piperidylmethyl, tetrahydrofurylmethyl, 
tetrahydropyranylmethyl, (tetrahydrothiopyranyl)methyl, (tetrahydrothienyl)methyl, 
30 methanesulfinylethyl, methanesulfonylethyl, N-(l ,3-dihydroxyprop-2- 

yl)carbamoylmethyl, 2-(methylamino)ethyl, 2-(dimethylamino)ethyl, 2-(ethylamino)ethyl, 
2-(diethylamino)ethyl, 2-(iNT-methyl-iV-ethylamino)ethyl, methoxycarbonylmethyl, 
carboxymethyl, carbomoylmethyl, (dimethylcarbamoyl)methyl, 



{wherein R 8 is independently selected from hydroxy, Ci^alkoxyQ^alkoxy, 



groups they are not substituents on the same carbon) and Q^alkyl substituted with R 



13 



20 



In yet a further aspect of the inventions R 3 is selected from hydroxyethyl, 
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(methylearbamoyl)methyl; (hydroxycabamoyl)methyl, (hydroxyethylcarbamoyl)metbyl-, 
(methoxyethylcarbamoyl)methyl and 2-(4-hydroxypiperidino)-2-oxoethyl. 

*A preferred class of compound is of the formula (1) wherein; 

is a single bond; 

XisCH; 

R 4 and R 5 are together -C(R 7 )=C(R 6 )-S-; 

R 6 is halo; 

R 7 is hydrogen; 

A is phenylene; 

n is 1 or 2; 

R 1 is independently selected from hydrogen, halo, cyano, nitro, hydroxy, 
fluoromethyl, difluoromethyl, trifluoromethyl, d^alkoxy and 
R 1 is of the formula A' or A": 
-(CH 2 ) r 

°^(OH) x 

O (A') -CH 2 CH(OH)(CH 2 ) 0 CO a H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is hydrogen; 

R 3 is selected from C w alkyl (optionally substituted by 1 or 2 hydroxy groups 
provided that when there are 2 hydroxy groups they are not substiruents on the same 
carbon), cyanoCi^alkyl, and C^alkyl [substituted by 1 or 2 R 8 groups (provided that 
when there are 2 R 8 groups they are not substiruents on the same carbon)]; 
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~, {R 8 is independentiy selected fromhydroxy, heteroGyclyl, Ci^alkanoyli Gu •■ 

4 alkoxy, C^alkanesulfinyl, C^alkanesulfonyl, -COCOOR 9 , (R 9 )(R 10 )NCO-, - 
COCH 2 OR n , (R 9 )(R 10 )N-, -COOR 9 and 2,2-riUmethyl-l,3-dioxolan-4-yl; 

[R 9 and R 10 are independently selected from hydrogen, hydroxy, Q^alkyl 
5 (optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon) and Ci- 4 alkyl substituted by Q. 
4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
substituents selected from hydroxy or carboxy; 
10 R 11 is selected from hydrogen, Ci^alkyl, d^alkoxy and hydroxyCi^alkyl] } ; 

or apharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
with the proviso that the compound of formula (1) is not: 



15 



i. 2<;moro-5-[Ar-(2-oxo-l,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-thieno[2,3- 
fc]pyrrole; or 

ii. 2^moro-54i^-(l-methyl-2-oxo-l,2,3,4-tetrahydroqmnol-3-yl)carbamoyl]-6H- 
thieno[2,3-fc]pyrrole. 



Another preferred class of compounds is of formula (1) wherein: 



20 



is a single bond; 



X is CH; 

R 4 and R 5 are together -C(R 7 )=C(R 6 )-S-; 



R is chloro; 



25 



R 7 is hydrogen; 



A is phenylene; 



30 



n is 1 or 2; 
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• - r 1 is independently selected from hydrogen? halo, nitro } hydroxy, Chalky!, Ci- 

4 alkoxy and 

R 1 is of the formula A' or A": 
~(CH 2 ) r 

fv-()s 

°Y^(OH) x 

° (A') -CH 2 CH(OH)(CH 2 ) u C0 2 H (A") 

5 wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is hydrogen; 

10 R 3 is selected from Ci^alkyl (optionally substituted by 1 or 2 hydroxy groups 

provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), cyanoC^alkyl, and d^alkyl [substituted by 1 or 2 R 8 groups (provided that 
when there are 2 R 8 groups they are not substituents on the same carbon)] ; 

{R 8 is independently selected from hydroxy, heterocyclyl, Ci^alkanoyl, Ci- 

15 4 alkoxy, Ci- 4 alkanesulfinyl, C^alkylsulfonyl, -COCOOR 9 , (R 9 )(R 10 )NCO-, - 
COCH 2 OR n , (R 9 )(R 10 )N-»-COOR 9 and2,2-dimethyl-l,3-dioxolan-4-yl; 

[R 9 and R 10 are independently selected from hydrogen, hydroxy, C^aUcyl 
(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon) and C w alkyl substituted by d. 

20 4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
substituents selected from hydroxy or carboxy; 

R 11 is selected from hydrogen, Ci^alkyl, Ci. 4 alkoxy and hydroxyCMaUcyl]}; 
or a pharmaceutical^ acceptable salt or in vivo hydrolysable ester thereof; 

25 with the proviso that the compound of formula (1) is not: 



i. 



2-cMoro-5-[AH2-oxo-l,2,3,4-tettahydroq 
iOpyrrole; or 





100660 



O 



-18- 




....... y 2-cMbro-5-[iVKl-merayl^ 

thieno[2,3-fe]pyrrole. 

5 Another preferred class of compound is of the formula (1) wherein: 
rTTTr is a single bond; 
X is CH; 

R 4 and R s are together -S-C(R 6 )=C(R 7 )-; 
. 10 R 6 is hydrogen or halo; 



R is hydrogen or halo; 



A is phenylene; 



15 



n is 1 or 2; 




O (A ') -CH 2 CH(OH)(CH 2 )„C0 2 H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 



25 



R 2 is hydrogen; 



R 3 is selected from Ci^alkyl (optionally substituted by 1 or 2 hydroxy groups 
provided that when there are 2 hydroxy groups they are not substituents on the same 



» o 
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carbon); cyanoCi^alkyl; and G^alkyl [substituted by 1 or 2-R 8 groups (provided that . • 
when there are 2 R 8 groups they are not substituents on the same carbon)] ; 

{R 8 is independently selected from hydroxy, heterocyclyl, CMalkanoyl, Q. 
4 al]coxy, Cwalkanesulflnyl, C w alkylsulfonyl, -COCOOR 9 , (R 9 )(R 10 )NCO-, - 
5 COCH2OR 11 , (R 9 )(R 10 )N-, -COOR 9 and 2>dimethyl-l,3-dioxolan-4-yl; 

[R 9 and R 10 are independendy selected from hydrogen, hydroxy, C^alkyl 
(optionaUy substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon) and Ci^alkyl substituted by Ci- 
4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
10 form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
substituents selected from hydroxy or carboxy; 

R n is selected from hydrogen, C w alkyl, d^alkoxy andhydroxyCi^alkyl]}; 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
with the proviso that the compound of formula (1) is not 2,3-dichloro-5-[i^-(2-oxo- 
15 1 ,23,4-tetrahydroqumol-3-yl)carbamoyl]^H-thieno[3,2-&]pyrrole. 

A further preferred class of compound is of the formula (1) wherein; 

is a single bond; 

X is CH; 

20 R 4 and R 5 are together -C(R 7 )=C(R 6 )-S-; 

R 6 is halo; 
R 7 is hydrogen; 

25 

A is phenylene; 



n is 1 or 2; 



30 



R 1 is independently selected from hydrogen, halo, nitro, hydroxy, C^alkyl, C x . 
4alkoxy and 

R 1 is of the formula A' or A": 
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[V-()s 




o 



(A') 



-CHjCHCOHXCH^CO^ (A") 



wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is hydrogen; 

R 3 is selected from Ci^alkyl (optionally substituted by 1 or 2 hydroxy groups 
provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon); 

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof; 
with the proviso that the compound of formula (1) is not: 

i. 2-cbloro-5-[JVK2^xo-l,2,3,4-tet^ 
fc]pyrrole; or 

ii. 2K5hloro-5-[JV<l-memyl-2-oxo4 J 23,4-tetrahydroquinol-3-yl)carbamoyl]-6H- 
ttaeno[2,3-fc]pyn:ole. 

A further preferred class of compound is of the formula (1) wherein; 
is a single bond; 



XisCH; 

R 4 and R 5 are together -C(R 7 )=C(R 6 )-S-; 



• R 6 is halo; 



R 7 is hydrogen; 



A is phenylene; 



• o 
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nis 1 or-2; 



R 1 is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl, Ci- 
4 alkoxy and 

R 1 is of the formula A' or A": 
~(CH 2 ) r 

v-() s 



v. 



'(OH) x 

O (A') -CH 2 CH(OH)(CH 2 ) 0 C0 2 H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 



10 R 2 is hydrogen; 

R 3 is selected from cyanoCi^alkyl, and Ci^alkyl substituted by R 8 ; 
R 8 is selected from (R 9 )(R 10 )NCO-, (R 9 )(R 10 )N-, and -COOR 9 ; 
R 9 and R 10 are independently selected from hydrogen, hydroxy, Ci^alkyl 
15 (optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon) and Ci^alkyl substituted by Ci- 
4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
substituents selected from hydroxy or carboxy; 
20 or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 

Another class of compounds is of the formula (1) wherein 
is a double bond; 
X is CH; 

25 R 4 and R 5 are together -C(R 7 )=C(R 6 )-S- or -S-C(R 7 )=C(R 6 )-, 

R 6 is hydrogen or halo; 



R 7 is hydrogen or hydrogen; 



o 
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A is phenylene; 
n is 1 or 2; 

R 1 is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl Ci. 
4 alkoxy and 

R 1 is of the formula A' or A": 
-(CH 2 ) r 

rv-Os 



XOH) x 

° (A') -CH 2 CH(OH)(CH 2 ) u C0 2 H (A") 

10 wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is carboxy; 

15 R 3 is selected from hydroxy, Ci^alkyl (optionally substituted by 1 or 2 hydroxy 

groups provided that when there are 2 hydroxy groups they are not substituents on the 
same carbon), cyanoCi^alkyl, and C^alkyl [substituted by 1 or 2 R 8 groups (provided 
that when there are 2 R 8 groups they are not substituents on the same carbon)]; 
{R 8 is selected from hydroxy, Ci^alkoxyCi^alkoxy, hydroxyQ^alkoxy, 

20 heterocyclyl, C^alkanoyl, C^alkoxy, Ci. 4 alkanesulfmyl, C w alkylsulfonyl, -COCOOR 9 , 
(R 9 )(R 10 )NCO-, -COCH 2 OR n , (R 9 )(R 10 )N-, -COOR 9 and 2,2-dimethyl-l,3-dioxolan-4- 

yi; 

[R 9 and R 10 are independently selected from hydrogen, hydroxy, Ci^alkyl 

"(optionally substituted by 1 or 2 hydroxy groups provided" that when "there "are 2 hydroxy 

25 groups they are not substituents on the same carbon) and Ci^alkyl substituted by Ci- 
' 4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
substituents selected from hydroxy or carboxy; 

R 11 is selected from hydrogen, C^alkyl, C^alkoxy and hydroxyCi ^alkyl] } ; 
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i or a phannaceutically acceptable salt or in vivo hydrolysable ester thereof. - • - - - 

A further class of compound is of formula (1) wherein: 

is a single bond; 

5 X is CH; 

R 4 and R 5 are together -C(R 7 )=C(R 6 )-S- or -S-C*R 7 )=C(R*)-; 

R 6 is hydrogen or halo; 

10 R 7 is hydrogen or hydrogen; 

A is pyridylene; 

n is 1 or 2; 

• '• 15 

R 1 is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl, Cx^alkoxy 

and R 1 is of the formula A' or A": 

-(CH 2 ) r 

°^(OH) x 

O (A') -CH 2 CH(OH)(CH 2 ) tt C0 2 H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
20 a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is hydrogen; 

R 3 is selected from hydroxy, C M alkyl (optionally substituted by 1 or 2 hydroxy 
25 groups provided that when there are 2 hydroxy groups they are not substituents on the 

same carbon), cyanoC^alkyl, and C w alkyl [substituted by 1 or 2 R 8 (provided that when 
there are 2 R 8 groups they are not substituents on the same carbon)]; 

{R 8 is selected from hydroxy, Ci^alkoxyCi-4alkoxy, hydroxyCi-4alkoxy, 
heterocyclyl, C^alkanoyl, C^alkoxy, Ci^alkanesulfinyl, C w alkylsulfonyl, -COCOOR 9 , 
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(R 9 )(R 1? )NCO-, -COCH2OR 11 , (R^CR^N^-COOR 9 and 2^2.dimethylrl,3-dioxolan-4- 

yi; 

[R 9 and R 10 are independently selected from hydrogen, hydroxy, C^alkyl 
(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon) and Ci^alkyl substituted by C X - 
4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
substituents selected from hydroxy or carboxy; 

R 11 is selected from hydrogen, Ci^alkyl, C^alkoxy and hydroxyCi^alkyl] }; 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof. 

Yet another preferred class of compound is of the formula (1) wherein; 

is a single bond; 

Xis N; 

R 4 and R 5 are together ~C(R 7 )=C(R 6 )-Ss 

R 6 is halo; 

R 7 is hydrogen; 

A is phenylene; 

n is 1 or 2; 

R 1 is independently selected from hydrogen, halo, cyano, nitro, hydroxy, 

• fluoromethyl; difluoromethyl, trifluoromethyl, G^alkoxy and - - 

R 1 is of the formula A' or A": 

-(CH 2 ) r 

[^-()s 

°Y^(OH) x 

° (A') -CH 2 CH(OH)(CH 2 ) u C0 2 H (A") 



o 



20 



25 
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wherein x is 0 or ly r is 0, 1; 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 



R 2 is hydrogen; 

5 

R 3 is selected from C^alkyl (optionally substituted by 1 or 2 hydroxy groups 
provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), cyanoC w alkyl, and C^alkyl [substituted by 1 or 2 R 8 groups (provided that 
when there are 2 R 8 groups they are not substituents on the same carbon)]; 
10 {R 8 is independently selected from hydroxy, heterocyclyl, Ci^alkanoyl, Q. 

4 alkoxy, Ci^alkanesulfinyl, C^alkanesulfonyl, -COCOOR 9 , (R 9 )(R 10 )NCO-, - 
COCH 2 OR n , (R 9 )(R 10 )N-, -COOR 9 and2,2-dimethyl-l,3-dioxolan-4-yl; 

[R 9 and R 10 are independently selected from hydrogen, hydroxy, Ci^alkyl 
(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
15 groups they are not substituents on the same carbon) and C w alkyl substituted by Ci- 

4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
substituents selected from hydroxy or carboxy; 

R 11 is selected from hydrogen, C^alkyl, Ci^alkoxy and hydroxyC w alkyl]}. 



Another preferred, class of compounds is of formula (1) wherein: 

is a single bond; 

XisN; 

R 4 and R 3 are together -C(R 7 )=C(R 6 )-S-; 



R 6 is chloro; 
R 7 is hydrogen; 
30 A is phenylene; 



n is 1 or 2; 




R 1 is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl, Ci. 
4 alkoxy and 

R 1 is of the formula A' or A": 

-(CH z ) r 

|X-0s 

°^(OH) x 

5 ° (A') -Cn 2 CH(pK)(CH.dJC0 2 K (A") 

wherein x is 0 or 1 , r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is hydrogen; 

10 

R 3 is selected from C^alkyl (optionally substituted by 1 or 2 hydroxy groups 
provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), cyanoC^alkyl, and Q^alkyl [substituted by 1 or 2 R 8 groups (provided that 
when there are 2 R 8 groups they are not substituents on the same carbon)]; 
15 {R 8 is independently selected from hydroxy, heterocyclyl, Ci-4alkanoyl, C\. 

4 alkoxy, C w alkanesulfinyl, Ci^alkylsulfonyl, -COCOOR 9 , (R 9 )(R 10 )NCO-, - ^ 
COCH 2 OR u , (R 9 )(R 10 )N-, -COOR 9 and 2,2-dimethyl-l,3-dioxolan-4-yl; 

[R 9 and R 10 are independently selected from hydrogen, hydroxy, Ci^alkyl 
(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
20 groups they are not substituents on the same carbon) and Ci-4alkyl substituted by Cj. 

4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
substituents selected from hydroxy or carboxy; 

r11 -^ - e j e -^ ted - &OJ ^ hydrogen, Ci^alkyl, Ci^alkoxy and hydroxyCMallcylT} . "' ~ ' " 

25 

Another preferred class of compound is of the formula (1) wherein: 

is a single bond; 

XisN; 

R 4 and R 5 are together -S-C(R 6 )=C(R 7 )-; 
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,6 



R is hydrogen or halo; 
R 7 is hydrogen or halo; 

5 

A is phenylene; 
n is 1 or 2; 

10 R 1 is independently selected from hydrogen, halo, nitro, hydroxy, C^alkyl, d. 

4alkoxy and 

R 1 is of the formula A' or A": 
-(CH 2 ) r 

°^(OH) x 

O (A ') -CH 2 CH(0H)(CH 2 ) o CO 2 H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
15 a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is hydrogen; 



R 3 is selected from Ci^alkyl (optionally substituted by 1 or 2 hydroxy groups 
20 provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon), cyanoC^alkyl, and C^alkyl [substituted by 1 or 2 R 8 groups (provided that 
when there are 2 R 8 groups they are not substituents on the same carbon)]; 

{R 8 is independently selected from hydroxy, heterocyclyl, Q^alkanoyl, Q. 
4 alkoxy, Ci^alkanesulfinyl, Ci^alkylsulfonyl, -COCOOR 9 , (R 9 )(R 10 )NCO-, - 
25 COCH 2 OR n , (R 9 )(R 10 )N-, -COOR 9 and 2,2-dimethyl-l ,3-dioxolan-4-yl; 

[R 9 and R 10 are independently selected from hydrogen, hydroxy, Ci^alkyl 
(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon) and Ci^alkyl substituted by Q- 
4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
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.... form 4r-t° .6rmemb.ered jring where thQ ring is. optionally substituted on carbon-by J. or.2. 

substituents selected from hydroxy or carboxy; 

R 11 is selected from hydrogen, Ci^alkyl, C^alkoxy and hydroxyCi^alkyl] }. 

5 A further preferred class of compound is of the formula (1) wherein; 

is a single bond; 

XisN; 

R 4 and R 5 are together -C(R 7 )=C(R 6 )-S-; 
10 R 6 is halo; 



R 7 is hydrogen; 



A is phenylene; 



15 



n is 1 or 2; 




° (A') -CH 2 CH(OH)(CH 2 ) u C0 2 H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; < 



25 



R 2 is hydrogen; 



R 3 is selected from Ci^alkyl (optionally substituted by 1 or 2 hydroxy groups 
provided that when there are 2 hydroxy groups they are not substituents on the same 
carbon). 



» o 



10 
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A further preferred class of compound is of the formula (1) wherein; 

is a single bond; 

Xis N; 

R 4 and R 5 are together -C(R 7 )=C(R 6 )-S-; 



R 6 is halo; 



R 7 is hydrogen; 
A is phenylene; 
n is 1 or 2; 

15 R 1 is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl, C x . 

4 alkoxy and 

R 1 is of the formula A' or A": 
-(CH 2 ) r 

rX—()s 
°"]f^(OH) x 

O ( A') -CH 2 CH(OH)(CH 2 ) u C0 2 H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
20 a substituent on the ring carbon adjacent to the ring oxygen; 



R is hydrogen; 

R 3 is selected from cyanoCi^alkyl, and Ci^alkyl substituted by R 8 ; 
25 R 8 is selected from (R 9 )(R 10 )NCO-, (R 9 )(R 10 )N-> and -COOR 9 ; 

R 9 and R 10 are independently selected from hydrogen, hydroxy, Q^alkyl 
(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon) and Ci^alkyl substituted by Q. 
4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
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form 4-*to 6-membered ring where thering is optionally substituted- on carbon by-1 or 2 • 
substituents selected from hydroxy or carboxy. 

Another class of compounds is of the formula (1) wherein 
is a double bond; 
Xis N; 

R 4 and R 5 are together -C(R 7 )=C(R 6 )-S~ or ^S-C(R 7 )=C(R 6 )-; 

R 6 is hydrogen or halo; 

R 7 is hydrogen or hydrogen; 

A is phenylene; 

n is 1 or 2; 

R 1 is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl Ci- 
4alkoxy and 

R 1 is of the formula A' or A": 
-(CH 2 ) r 

°"]f^(OH) x 

° (A') -CH 2 CH(0H)(CH 2 ) u CO 2 H (A") 

wherein x is 0 or 1, r is 0, 1, 2 or 3 and s is 1 or 2; provided that the hydroxy group is not 
a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is carboxy; 



R 3 is selected from hydroxy, d^alkyl (optionally substituted by 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substituents on the 
same carbon), cyanoCi^alkyl, and Ci^alkyl [substituted by 1 or 2 R 8 groups (provided 
that when there are 2 R 8 groups they are not substituents on the same carbon)]; 
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{.rS .is- selected from-hydroxy,- Ci^alkoxyCi-4alkoxy, hydroxyC^alkoxy, . 

heterocyclyl, C^alkanoyl, C^alkoxy, Cwalkanesulfinyl, C w alkylsulfonyl, -COCOOR 9 , 
(R 9 )(R 10 )NCO-, -COCH2OR 11 , (R 9 )(R 10 )N-, -COOR 9 and 2,2-dimemyl-l,3-dioxolan-4- 

yi; 

5 [R 9 and R 10 are independently selected from hydrogen, hydroxy, C^alkyl 

(optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 
groups they are not substituents on the same carbon) and C^alkyl substituted by Q. 
4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 
form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 
10 substituents selected from hydroxy or carboxy; 

R 11 is selected from hydrogen, C M alkyl, C^alkoxy and hydroxyC^alkyl]}. 

A further class of compound is of formula (1) wherein: 



is a single bond; 



15 



Xis N; 



R 4 and R 5 are together -C(R 7 )=C(R 6 )-S- or -S-C(R 7 )=C(R 6 )-; 



R 6 is hydrogen or halo; 



20 



R 7 is hydrogen or hydrogen; 



A is pyridylene; 



25 



n is 1 or 2; 



R 1 is independently selected from hydrogen, halo, nitro, hydroxy, Ci^alkyl, Q^alkoxy 

and R 1 is of the formula A' or A": 

-(CH 2 ) r 




-CH 2 CH(OH)(CH2) n C0 2 H (A") 



o 
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wherein x is Oor 1, r is Ofl; 2 or 3 and s is 1 -or 2; provided that the hydroxy group ds-not - • »- 
a substituent on the ring carbon adjacent to the ring oxygen; 

R 2 is hydrogen; 

5 

R 3 is selected from hydroxy, d ^alkyl (optionally substituted by 1 or 2 hydroxy 
groups provided that when there are 2 hydroxy groups they are not substituents on the 
same carbon), cyanoCi^alkyl, and Ci-4alkyl [substituted by 1 or 2 R 8 (provided that when 
there are 2 R 8 groups they are not substituents on the same carbon)]; 
10 {R 8 is selected from hydroxy, Ci^alkoxyCi^alkoxy, hydroxyCMalkoxy, 

heterocyclyl, Ci^alkanoyl, Q^alkoxy, Ci^alkanesulfinyl, C^alkylsulfonyl, -COCOOR 9 , 
(R 9 )(R 10 )NCO-, -COCH2OR 11 , (R 9 )(R 10 )N-, -COOR 9 and 2,2-dimethyl-l,3-dioxolan-4- 

yi; 

[R 9 and R 10 are independently selected from hydrogen, hydroxy, Ci^alkyl 
15 (optionally substituted by 1 or 2 hydroxy groups provided that when there are 2 hydroxy 

groups they are not substituents on the same carbon) and Ci^alkyl substituted by Q. 

4 alkoxy and wherein R 9 and R 10 can together with the nitrogen to which they are attached 

form 4- to 6-membered ring where the ring is optionally substituted on carbon by 1 or 2 

substituents selected from hydroxy or carboxy; 
20 R" is selected from hydrogen, Ci^alkyl, d^alkoxy and hydroxyCi^alkyl] } . 



In another aspect of the invention, preferred compounds of the invention are any 

25 one of: 

methyl 2 [3<2-cmoro-6H-tMeno[2,3-fe]pyrrol-5-ylcarbonylamino)-2-oxo-3,4- 

- dihydroquinolin-l(2i?)-yl]acetate; - 

2-[3-(2-cMoro-6H-thieno[2,3-fc]pyr^^ 

l(2H)-yl]acetic acid; 
30 2-[3-(2^Moro^iy-tMeno[3,2-fc]pyrrol-5-ylcarbonylaniino)-2-oxo-3,4-dm 

l(2H)-yl]acetic acid; 

JV-[l-(carbamoytaethyl)-2<>xo-l,2,^ 

fe]pyrrole-5-carboxamide; 
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2-cWoro-i\HHdimethylcarbamoyb2^ •-- • ■•- 

thieno[2,3-fc]pyrrole-5-carboxamide; 

2-cWoro-iV-[lKmethylcarbamoylmethyl)-2-oxo-l,23,4-tetrahydroquinoliB-3^ 
thieno[2,3-i>]pyrrole-5-carboxamide; 
5 2-cMoro-iV-[HiV-hydroxycarbamoylm^^ 
tbieno[2,3-fe]pyrrole-5-carboxamide; 

2-cMoro-AT-{l-[(2-hydroxyethyl)carbamoylmethyl]-2-oxo-l,23,4-tetrahydroquinoUn 
yl}-6H-thieno[2,3-^]pyrrole-5-carboxamide; 

2-cMoro-iV-[l<2-hydroxyethyl)-2-oxo-l,23,4-tetrahydroquinoUn-3-yl]- 6#-thieno[2,3- 

10 fc]pyrrole-5-carboxamide; 

2-cWoro-AT-[lK23-dmydroxypropyl)-2-oxo-l,23,44etrahydroquinolin-3-yl]-2^hloro- 

6H-tMeno[2,3-6]pyrrole-5-carboxamide; 

2-chloro-N- { 1 -[(2,2-dimethyl- 1 ,3-dioxolan-4(S)-yl)methyl] -2-oxo- 1 ,2,3 ,4- 
tetrahydroquinolin-3(£,S)-yl}-2-^ 
15 2^Moro-^41<2(^,3-dmydroxypropyl)-2-oxo-l,2,3,4-tetrahydroquinolin-3(^ 

thieno[2,3-fc]pyrrole-5-carboxaioide; 

2-chloro-W-[ 1 -(2,2-Dimethyl- 1 ,3-dioxolan-4(^)-ylmethyl)-2-oxo- 1 ,2,3 ,4- 

tetrahydroquinolin-3(i?,5)-yl]-6H-thieno[2,3-fc]pyrrole-5-carboxainide; 

2-cMoro-iV^[lK2(i?),3-(iihydroxypropyl)-2-oxo-l,2,3,4-tetrahyckoquinoUn-3 

20 6H-tbieno[2,3-fe]pyrrole-5-carboxamide; 

2-cMoro-//-{l-[2<4-hydroxypiperidin-l-yl)-2-oxoethyl]-2-oxo-l,2,3,4- 
tetxahydroquinolin-3-yl}-6H-thieno[2,3-fc]pyrrole-5-carboxaaiiide; 

2- chloro-AT- { 1 -[#-( 1 ,3 -dihydroxyprop-2-yl)caxbamoyl]-2-oxo- 1 ,2,3 ,4-tetrahydroquinolin- 

3- yl } -6H-thieno[2,3-fr]pyrrole-5-carboxamide; 

25 2-chloro-AT- { l-[AT-(2-methoxyethyl)carbamoyl]-2-oxo- 1 ,2,3 ,4-tetrahydroquinolin-3-yl } - 
6i?-thieno[2,3-fc]pyrrole-5-carboxamide; 

2-cmoro-A^(l-{24(3a,6a-cw)-2,2-dimethyltetrahydro-5H-[l,3]dioxolo[4,5-c]pyrrol-5- 

yl]-2-oxoethyl}-2-oxo-l,2,3,4-te1iahydroqum^^ 

carboxamide; 

30 2-cMoro-AT-(l-{2-[(cij)-3,4-dihydroxypyn:oUdin4-yl3-2-oxoethyl}-2-oxo-l,2,3,4- 
tetrahydroq\ainolin-3-yl)-6H-thieno[2,3-fc]pyrrole-5-carboxamide; 
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^.methyl {3-(2,3-dicMoro-4#-thieno[3,2-^ ~ i 

dihydroquinolin-l(2/0-yl]acetate; ' 

23-Dicmoro-N-[l<23-dihydroxypropyl)-l,23,4-tetrahydro-2-oxo-3-quinolinyl]-4H- 

thieno[3,2-b] pyrrole-5-carboxamide; 
5 2,3-Dicmoro-N-[l,2,3,4-tetrahydro-l-(2-hydroxyethyl)-2-oxo-3-quinolinyl]-4H- 

thieno[3,2-b]pyrrole-5-carboxamide; 
3-[[(2,3-DicMoro-4H-tMeno[3,2-b]pyrrol-5^^ 
1 (2H)-quinolineacetamide; 
3-[[(2,3-DicMoro-4H-mieno[3,2-b]pyirol-5^ 
10 l(2H)-quinolineacetic acid; 

2- Dichloro-N-[ 1 -[2-[(3R,4S)-3 ,4-dihydroxy- 1 -pyrroUdinyl]-2-oxoethyl]-l ,2,3,4- 
tetrahydro-2K>xo-3-quinolinyl]-6H-tMeno[2,3-b]pyrrole-5-carboxamide; 

3- [[(2,3-DicMoro-4H-tMeno[3,2-b]pyrrol-5-yl)carbonyl]amiao]-3,4-dmydro-2- 
methyl ester l(2H)-quinolineacetic acid; 

15 3-[[(2-Chloro-6H-tMeno[2,3-b]py^ 

methoxyethyl)-2- oxo-l(2H)-quinolineacetamide; 

5-Cmoro-N-[l-(2,3-dmydroxypropyl)-l,2,3,4-tetrahydro-2-oxo-3-quinolinyl]-lH- 
thieno[2,3-d]imidazole-2- carboxamide 

5,6-Dichloro-N-[l,2,3,4-tetrahydro-l-(2-hydroxyethyl)-2-oxo-3-quinoUnyl]-lH- 
20 tbieno[2,3-d]imidazole-2-carboxamide 
5-CMoro-N-[l,2,3,4-tetrahydro-l-(2-ty^ 
d]imidazole-2-carboxamide 

5,6-Dicmoro-N-[l-(2,3-dihydroxypropyl)-l,2,3,4-tetrahy(ko-2-oxo-3-quinolinyl]-lH- 
thieno[2,3-d]imidazole-2-carboxamide 



or a pharmaceutical acceptable salt or an in vivo hydrolysable ester thereof. 



In another aspect of the invention, preferred compounds of the invention are any 

one of: 



30 



methyl 2 [3-(2-cmoro-6if-tWeno[2,3-fc]pyrrol-5-ylcarbonylaniino)-2-oxo-3,4- 

dmydroqiimolin-l(2fl)-yl]acetate; 

2-[3-(2-cMoro-6#-thieno[2,3-fc]pyr^^ 

l(2fl)-yl]acetic acid; 



o 
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24-3^2KMOTO-4ff-tMeno[3,2-fr]py^ • 

l(2H)-yl]acetic acid; 
JV-[l-(carbamoylmethyl)-2-oxo-^ 
£>]pyrrole-5-carboxamide; 
5 2-cMoro-AT-[l-(dimethylcarbamoylmethyl)-2-oxo-l,23,4-tetrahydroq 
thieno[2,3-&]pyrrole-5-carboxamide; 

2-chloro-N-[ l-(methylcarbamoylmethyl)-2-oxo- 1 ,2,3 ,4-tetrahydroquinolin-3-yl]- 6H- 
tbieno[2,3-fc]pyrrole-5-carboxamide; 
2-cMoro-iHHiV-hydroxycarbamoy 
10 thieno[2,3-fc]pyrrole-5-carboxainide; 
2-cMoro-N-{l-[(2-hydxoxyethyl)c^ 
yl } -6ff-thieno[2,3-fc]pyrrole-5-carboxamide; 

2-cMoro-A^[l-(2-hydroxyethyl)-2-oxo-l,2,3,4-tetrahydroquinolin-3-yl]- 6H-thieno[2,3- 

fc]pyrrole-5-carboxamide; 
15 2-cMoro-AKH2,3^ydroxypropyl)-2-oxo-l,2,3^ 
6iy-thieno[2,3-fe]pyrrole-5-carboxamide; 

2-cMoro-iV-{l-[(2,2-dimethyl-l,3-dioxolan-4(5)-yl)methyl]-2-oxo-l,2,3,4- 
tetrahydroquinolin-3(i?,,S0-yl}-2-^^ 
2-cMoro-i\HH2(S),3-dihydroxypropy^ 
20 thieno[2,3-fe]pyrrole-5-carboxamide; 

2-cUoro-iV-[l-(2,2-Dimethyl-l,3-dioxolan-4(i?)-ylmethyl)-2-oxo-l,2,3 > 4- 

tetrahydroquinoUn-3(/?,5)-yl]-6^tWeno[2,3-&]pyirole-5-carboxamide; 
2-cMoro-iV-[l<2(/2),3-dihydroxypropyl)-2-oxo-l,2,3,4-tetrahydroquinolin-3(^ 

6H-thieno[2,3-£7]pyrrole-5-carboxamide; 
25 2-chloro-iV-{l-[2-(4-hydroxypiperidin-l-yl)-2-oxoethyl]-2-oxo-l,2,3,4- 

tetrahydroquinolin-3-yl}-6#-^ 

2- cMoro-/sT-{l-[Ar-(13-dihydroxyprop-2-yl)carbamoyl]-2-oxo-l,2,3,4-tetrahy^ 

3- yl } -6H-thieno[2,3-fc]pyrrole-5-carboxamide; 

2-cMoro-iV'-{l-[Ar-(2-methoxyethyl)carbamoyl]-2-oxo-l,2,3,4-tetrahydroquinoH^ 
30 6iy-thieno[2,3-fc]pyrrole-5-carboxamide; 
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2-cMoro-AKl-{2^[(3a,6a-..Gis)^2-d^ — 

yl]-2-oxoethyl}-2-oxo-l,2,3,4-tetrahydroquinolin-3-yl)-6H-tWeno[2,3-fc]pynrole-5- 

carboxamide; 

2-cWoro-iV-(l-{2-[(cw)-3,4-dihydroxypyrro1idin-l-yl]-2-oxoethyl^ 



methyl [3K23-dicmoro-4^-tWeno[3,2-6]pyrrol-5-ylcarbonylaiiiiiio)-2-oxo-3,4- 
dihydroquinolin-l(2fl)-yl]acetate; 

23-DicM6ro-N-[l-(2,3-dmydroxypropyl)-l,23,4-tetrahydto-2-oxo-3-quinolinyl]-4H- 

tbieno[3,2-b] pyrrole-5-carboxamide; 
1 0 2,3-Dichloro-N-[ 1 ,2,3,4-tetrahydro- l-(2-hydroxyethyl)-2-oxo-3-quinoUnyl]-4H- 
thieno [3 ,2-b]pyrrole-5-carboxamide; 

3-[[(23-Dicmoro^H-tMeno[3,2-b]pyrrol-5-yl)carbonyl]amino]-3,4-dihydro-2-o 
1 (2H)-quinolineacetamide; 

3-[[(2,3-Dicmoro^H-tMeno[3,2-b]pyrrol-5-yl)carbonyl]aiiimo]-3,4-dmydro-2-o 

15 l(2H)-quinolineacetic acid; 

2- DicWoro-N^l-[2-[(3R,4S)-3,4-dihydroxy-l-pyrroUdinyl]-2-oxoethyl]-l,2,3,4- 

tetrahydro-2-oxo-3-qumolmyl]-6H-tm^^ 

3- [[(23-DicMoro^H-tmeno[3,2^ 
methyl ester l(2H)-quinolineacetic acid; 

20 3-[[(2-Cmoro-6H-tMeno[23-b]pyrrol-5-yl)carbonyl]arnino]-3,4-dihydro-N-(2- 

methoxyethyl)-2- oxo-1 (2H)-quinolineacetamide; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 



25 compound of formula (1) or a pharmaceutically acceptable salt or an in vivo hydrolysable 
ester thereof which process (wherein A, R 1 , R 2 , R 3 , R 4 , R 5 , n and ~- are, unless otherwise 
~ " specifie~d, as~defined in formula (1))" comprises of: " ~ ~ " " ----- 
a) reacting an acid of the formula (2): 



5 tetrahydroquinolin-3-yl)-6F-tMeno[23-^]pyrrole-5^arboxamide; 



Another aspect of the present invention provides a process for preparing a . 




30 



» o 
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or aa -activated derivatiwe-raereof; with mamme of formula.(3):- . - . 

R 2 ^ J R1 )n 




(3) 

and thereafter if necessary: 
5 i) converting a compound of the formula (1) into another compound of the formula (1); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

Specific reaction conditions for the above reaction are as follows. 

Process a) Acids of formula (2) and amines of formula (3) may be coupled 

10 together in the presence of a suitable coupling reagent. Standard peptide coupling 

reagents known in the art can be employed as suitable coupling reagents, or for example 
carbonyldiimidazole, l-emyl-3<3-dimemylammopropyl)carbodi-imide hydrochloride and 
dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as 1- 
hydroxybenzotriazole, dimemylammopyridine or 4-pyrrolidinopyridine, optionally in the 

15 presence of a base for example triethylamine, di-isopropylethylamine, pyridine, or 

2,6-di-alkyl-pyridines such as 2,6-lutidine or 2,6-di-terr-butylpyridine. Suitable solvents 
include dimethylacetamide, dichloromethane, benzene, tetrahydrofuran and 
dimethylformamide. The coupling reaction may conveniently be performed at a 
temperature in the range of -40 to 40°C. 

20 Suitable activated acid derivatives include acid halides, for example acid 

chlorides, and active esters, for example pentafluorophenyl esters. The reaction of these 
types of compounds with amines is well known in the art, for example they may be 
reacted in the presence of a base, such as those described above, and in a suitable solvent, 
such as those described above. The reaction may conveniently be performed at a 

25 ' temperature in the range of -40 to 40°C. 

Where R 3 of formula (1) contains an ester group, the conversion of a compound 
of the formula (1) into another compound of the formula (1) may involve hydrolysis of 
the ester group. The reaction of this type is well known in the art. 

Where R 3 of formula (1) contains -COOH group, the conversion of a compound 



o 
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of-the-fonnula (l)4nto^another compound of the. formula .(1) may involve reduction.of . 
this group using reducing agents such as lithium borohydride and sodium borohydride. 
The conversion may also involve the coupling of this-COOH group with ammonia or a 
substituted amine in the presence of a base for example triethylamine, di- 
isopropylethylamine, pyridine, or 2,6-di-aJAyJ-pyridines such as 2,6-lutidine or 
2,6-di-te^butylpyridine. Suitable solvents include dimethylacetamide, dichloromethane, 
benzene, tetrahydrofuran and dimethylformamide. 



The acids of formula (2), wherein X is CH, may be prepared according to Scheme 



10 1: 



R4 \/ CHO i) N 3 <^C0 2 Me, 



R4 



R 5 
(2a) 



MeONa/MeOH 



ii) xylene, A 




liOH 
MeOH 



(2) 

Scheme 1 

Compounds of formula (2a) are commercially available or they are known 
compounds or they are prepared by processes known in the art. 
15 The acids of the formula (2), wherein X is N, can be prepared from a compound 

of the formula (6): 



R4 



R 5 H 



(6) 



20 by firstly converting the oxo group to chlorine or bromine with a halogenating agent such 
as POC13 or POBr 3 , in an inert organic solvent such as dichloromethane in a temperature 
range of ambient temperature to reflux (for example see Nucleic Acid Chem. 1991, 4, 24- 
6) , then displacing the chlorine or bromine group with cyanide using a cyanide salt such 
as potassium cyanide, in an inert organic solvent such as toluene, benzene or xylene, 

25 optionally in the presence of a catalyst such as 18-crown-6 (for example see /. 
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„....HetereKycL GkemQJ0OO,Mll -119-126) andfinallyhydiolysingthe.cyaiio-©»up.to.a . ~ 

carboxy group, with for example, an aqueous acid such as aqueous hydrogen chloride (for 
example see Chem. Pharm. Bull. 1986, 34(91 3635-43). 

5 Alternatively, a compound of the formula (2) wherein X is N may be formed by reacting 
the compound of the formula (6) with (Cl 3 CCO) 2 0 and C1 3 CC0 2 H in the presence of 
magnesium chloride using CI3CCO2H as solvent, to form a compound of the formula 



and then hydrolyising the compound of the formula (7), using, for example, aqueous 
sodium hydroxide, at a temperature range of ambient temperature to reflux (for example 
see / Heterocycl. Chem. 1980, 17(2), 381-2). 

15 The compound of formula (6) may be prepared from a compound of formula (12) and 
(13) using conditions known for the Curtius rearrangement (Tetrahedron 1999, 55, 



(7): 
R 4 




6167): 




20 



The compounds of the formula (10) and (11): 




. O 
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. — transfGrmrinto compounds of the formula (12) and (lS) respectively-.. . This-transformation.. 

either occurs spontaneously or may be induced with acid or base. 

Compounds of the formula (10) and (1 1) may be prepared by introducing a carboxy 
5 group into a compound of the formula (8) or (9): 



wherein P' is an amino protecting group such as butoxycarbonyl. 

10 

A carboxy group is introduced into the compound of the formula (8) or (9) by reacting an 
alkyl lithium reagent such as n-butyl lithium, in an inert organic solvent such as THF, at 
low temperature, for example in the range -10°C to -78°C and then forming the 
compound of the formula (10) or (1 1) as appropriate by either 
15 a) reacting the resulting compound with carbon dioxide; or 

b) by reacting with DMF in the temperature range of -10°C to ambient temperature 
to form the corresponding aldehyde and oxidizing the aldehyde to carboxy with standard 
reagents to give the compound of the formula (10) or (1 1). 

20 Compounds of the formula (8) and (9) may be prepared from a compound of the formula 




(14) and (15): 




OH 



(14) 




.O 



(15) 



using conditions known for the Curtius reaction. 



25 
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€ompounds-of the formula (14) and (-15) may be preparedly oxidizing the corresponding, 
aldehyde using standard oxidizing reagents such as potassium manganate or sodium 
periodate. 

The aldehyde precursor of a compound of the formula (14) or (15) can be prepared using 
standard techniques known in the art. For example, many compounds of the formula (14) 
or (15) may be prepared by introducing the appropriate R 6 and R 7 into a compound of the 
formula (16) or (17) as appropriate: 




-CHO 



CHO (16) ,\J ( i7) 



For example, when R 6 and R 7 are both chloro a compound of the formula (16) or (17) 
may be chlorinated with a chlorinating agent such as chlorine in the presence of 
aluminium chloride or iron (DDT) chloride, in an inert organic chlorinated solvent such as 
1 5 dichloromethane or 1 ,2-dichloroethane, followed by treatment with an aqueous base, 

such as, aqueous sodium hydroxide. The mono chlorinated compound can be formed in 
the same way. 

Compounds of formula (3) may be prepared by reacting an amine of formula (4) 

,(R 1 )n 




o 

(4) 

20 with R 3 -L where L is a suitable leaving group (for example chloro, bromo or 

iodo) in the presence of a base such as sodium hydride in a suitable solvent. 

It will be appreciated that certain of the various ring substituents in the 
compounds of the present invention may be introduced by standard aromatic substitution 
reactions or generated by conventional functional group modifications either prior to or 

25 immediately following the processes mentioned above, and as such are included in the 



o 
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process aspect of the invention.- Such reactions and modifications include, forexampte, < 

introduction of a substituent by means of an aromatic substitution reaction, reduction of 
substituents, alkylation of substituents and oxidation of substituents. The reagents and 
reaction conditions for such procedures are well known in the chemical art. Particular 
5 examples of aromatic substitution reactions include the introduction of a nitro group 
using concentrated nitric acid, the introduction of an acyl group using, for example, an 
acyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; the introduction of an alkyl group using an alkyl halide and Lewis acid (such 
as aluminium trichloride) under Friedel Crafts conditions; and the introduction of a 

10 halogen group. Particular examples of modifications include the reduction of a nitro 

group to an amino group by for example, catalytic hydrogenation with a nickel catalyst or 
treatment with iron in the presence' of hydrochloric acid with heating; oxidation of 
alkylthio to alkylsulphinyl or alkylsulphonyl. 

It will also be appreciated that in some of the reactions mentioned herein it may 

15 be necessary/desirable to protect any sensitive groups in the compounds. The instances 
where protection is necessary or desirable and suitable methods for protection are known 
to those skilled in the art. Conventional protecting groups may be used in accordance 
with standard practice (for illustration see T.W. Green, Protective Groups in Organic 
Synthesis, John Wiley and Sons, 1991). Thus, if reactants include groups such as amino, 

20 carboxy or hydroxy it may be desirable to protect the group in some of the reactions 
mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an 
acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for 
example a methoxycarbonyl, ethoxycarbonyl or r-butoxycarbonyl group, an 
25 arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for 

example benzoyl. The deprotection conditions for the above protecting groups necessarily 

vary with the choice of protecting group. Thus* for example, an acyl group such -as an - 

alkanoyl or alkoxycarbonyl group or an aroyl group may be removed for example, by 
hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or 
30 sodium hydroxide. Alternatively an acyl group such as a r-butoxycarbonyl group may be 
removed, for example, by treatment with a suitable acid as hydrochloric, sulphuric or 
phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a 
benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst 
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- -such as palladium*on-carbon, or by treatment with a Lewis acid for example boron 

tris(trifluoroacetate). A suitable alternative protecting group for a primary amino group is, 
for example, a phthaloyl group which may be removed by treatment with an alkylamine, 
for example dimethylaminopropylamine, or with hydrazine. 

5 A suitable protecting group for a hydroxy group is, for example, an acyl group, for 

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for the above 
protecting groups will necessarily vary with the choice of protecting group. Thus, for 
example, an acyl group such as an alkanoyl or an aroyl group may be removed, for 

10 example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for 

example lithium or sodium hydroxide. Alternatively an arylmethyl group such as a benzyl 
group may be removed, for example, by hydrogenation over a catalyst such as 
palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying 

15 group, for example a methyl or an ethyl group which may be removed, for example, by 
hydrolysis with a base such as sodium hydroxide, or for example a *-butyl group which 
may be removed, for example, by treatment with an acid, for example an organic acid 
such as trifluoroacetic acid, or for example a benzyl group which may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon. 

20 The protecting groups may be removed at any convenient stage in the synthesis 

using conventional techniques well known in the chemical art. 

Certain intermediates in the preparation of a compound of the formula (1) are 
novel and form another aspect of the invention. 

As stated hereinbefore the compounds defined in the present invention possesses 

25 glycogen phosphorylase inhibitory activity. This property may be assessed, for example, 
using the procedure set out below. 
Assay 

The activity of the compounds is determined by measuring the inhibitory effect of 
the compounds in the direction of glycogen synthesis, the conversion of glucose- 1- 
30 phosphate into glycogen with the release of inorganic phosphate, as described in BP 0 
846 464 A2. The reactions were in 96well microplate format in a volume of lOOpl. The 
change in optical density due to inorganic phosphate formation was measured at 620nM 
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^ -*iiraI^bsystemff-iBMS Reader MPby the general method of- (Nordlie R.G and Arion W<Jy---- 

Methods of Enzymology, 1966, 619-625). The reaction is in 50mM HEPES, 2.5mM 
MgCl 2 , 2.25mM ethylene glycol-bis(b-aminoethyl ether) NNN'iN '-tetraacetic acid, 
lOOmM KC1, 2mM D-(+)-glucose pH7.2, containing 0.5mM dithiothreitol, the assay 
5. buffer solution, with O.lmg type IE glycogen, 0.15ug glycogen phosphorylase a (GPa) 
from rabbit muscle and 0.5mM glucose- 1 -phosphate. GPtf is pre-incubated in the assay 
buffer solution with the type HI glycogen at 2.5 mg ml' 1 for 30 minutes. 40pl of the 
enzyme solution is added to 25\il assay buffer solution and the reaction started with the 
addition of 25jxl 2mM glucose- 1 -phosphate. Compounds to be tested are prepared in lOjol 

10 10% DMSO in assay buffer solution, with final concentration of 1 % DMSO in the assay. 
The non-inhibited activity of GPa is measured in the presence of 10|ii 10% DMSO in 
assay buffer solution and maximum inhibition measured in the presence of 30jiM 
CP320626 (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al (1998) PNAS 95, 
1776-81). The reaction is stopped after 30min with the addition of 50|li1 acidic 

15 ammonium molybdate solution, 12ug ml" 1 in 3.48% H 2 S0 4 with 1 % sodium lauryl 
sulphate and lOug ml" 1 ascorbic acid. After 30 minutes at room temperature the 
absorbency at 620nm is measured. 

The assay is performed with a range of test concentrations of inhibitor to 
determine an IC50, a concentration predicted to inhibit the enzyme reaction by 50%. 

20 Activity is calculated as follows:- 

% inhibition = (1 - (compound OD620 - fully inhibited OD620)/ (non-inhibited rate 
OD620 - fully inhibited OD620)) * 100. 
OD620 = optical density at 620nM. 

Typical IC 50 values for compounds of the invention when tested in the above 

25 assay are in the range 100|nM to InM. For example IC50 of example 1 is 0.3jjM. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of the formula (1), or a pharmaceutical^ 
acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in 
association with a pharmaceutically-acceptable diluent or carrier. 

30 The composition may be in a form suitable for oral administration, for example as 

a tablet or capsule, for parenteral injection (including intravenous, subcutaneous, 
intramuscular, intravascular or infusion) as a sterile solution, suspension or emulsion, for 
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■*•« topical adnrimstration as an ointment- or cream orfor rectal administration as-a* • • • • 

suppository. 

In general the above compositions may be prepared in a conventional manner 
using conventional excipients. 
5 The compound of formula (1) will normally be administered to a warm-blooded 

animal at a unit dose within the range 5-5000 mg per square meter body area of the 
animal, i.e. approximately 0.1-100 mg/kg, and this normally provides a 
therapeutically-effective dose. A unit dose form such as a tablet or capsule will usually 
contain, for example 1-250 mg of active ingredient. Preferably a daily dose in the range 
10 of 1-50 mg/kg is employed. However the daily dose will necessarily be varied depending 
upon the host treated, the particular route of administration, and the severity of the illness 
being treated. Accordingly the optimum dosage may be determined by the practitioner 
who is treating any particular patient. 

According to a further aspect of the present invention there is provided a 
15 compound of the formula (1), or a pharmaceuticaUy acceptable salt or in vivo 

hydrolysable ester thereof, as defined hereinbefore, for use in a method of treatment of a 
warm-blooded animal such as man by therapy. 

According to an additional aspect of the invention there is provided a compound 
of the formula (1), or a pharmaceuticaUy acceptable salt or in vivo hydrolysable ester 
20 thereof, as defined hereinbefore, for use as a medicament. 

According to an additional aspect of the invention there is provided a compound 
of the formula (1), or a pharmaceuticaUy acceptable salt or in vivo hydrolysable ester 
thereof, as defined hereinbefore, for use as a medicament in the treatment of type 2 
diabetes, insulin resistance, syndrome X, hyperinsuUnaemia, hyperglucagonaemia, 
25 cardiac ischaemia or obesity in a warm-blooded animal such as man. 

According to this another aspect of the invention there is provided the use of a 
compound of the formula (1), or a pharmaceuticaUy acceptable salt or in vivo 
hydrolysable ester thereof, as defined hereinbefore in the manufacture of a medicament 
for use in the treatment of type 2 diabetes, insulin resistance, syndrome X, 
30 hyperinsulinaemia, hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded 
animal such as man. 
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' --According to this another aspect of the inventionthere^s-provided the use-ef *a - 
compound of the formula (1), or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof, as defined hereinbefore in the manufacture of a medicament 
for use in the treatment of type 2 diabetes in a warm-blooded animal such as man. 
5 According to a further feature of this aspect of the invention there is provided a 

method of producing a glycogen phosphorylase inhibitory effect in a warm-blooded 
animal, such as man, in need of such treatment which comprises administering to said 
animal an effective amount of a compound of formula (1). 

According to this further feature of this aspect of the invention there is provided a 
10 method of treating type 2 diabetes, insulin resistance, syndrome X, hypermsulinaemia, 
hyperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal, such as 
man, in need of such treatment which comprises administering to said animal an effective 
amount of a compound of formula (1). 

According to this further feature of this aspect of the invention there is provided a 
1 5 method of treating type 2 diabetes in a warm-blooded animal, such as man, in need of 
such treatment which comprises administering to said animal an effective amount of a 
compound of formula (1). 

As stated above the size of the dose required for the therapeutic or prophylactic 
treatment of a particular cell-proliferation disease will necessarily be varied depending on 
20 the host treated, the route of administration and the severity of the illness being treated. A 
unit dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged. 

In addition to their use in therapeutic medicine, the compounds of formula (1) and 
their pharmaceutically acceptable salts are also useful as pharmacological tools in the 
development and standardisation of in vitro and in vivo test systems for the evaluation of 
25 the effects of inhibitors of cell cycle activity in laboratory animals such as cats, dogs, 
rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents. 

- — In the above other pharmaceutical composition, process, method, use and • - — 

medicament manufacture features, the alternative and preferred embodiments of the 
compounds of the invention described herein also apply. 
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Examples 

The invention will now be illustrated by the following non-limiting examples in 
which, unless stated otherwise: 
5 (i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-25°C and under an 
atmosphere of an inert gas such as argon; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of 
solvent was carried out using a rotary evaporator under reduced pressure (600-4000 

10 Pascals; 4.5-30 mmHg) with a bath temperature of up to 60°C; 

(hi) chromatography means flash chromatography on silica gel; thin layer 
chromatography (TLQ was carried out on silica gel plates; where a Bond Elut column is 
referred to, this means a column containing 10 g or 20 g or 50 g of silica of 40 micron 
particle size, the silica being contained in a 60 ml disposable syringe and supported by a 

15 porous disc, obtained from Varian, Harbor City, California, USA under the name "Mega 
Bond Elut SF; "Mega Bond Elut" is a trademark; where a Biotage cartridge is referred to 
this means a cartridge containing KP-S1L™ silica, 60^ particle size 32-63mM, supplied 
by Biotage, a division of Dyax Corp., 1500 Avon Street Extended, Charlottesville, VA 
22902, USA; 

20 (iv) in general, the course of reactions was followed by TLC and reaction times are given 
for illustration only; 

(v) yields are given for illustration only and are not necessarily those which can be 
obtained by diligent process development; preparations were repeated if more material 
was required; 

25 (vi) where given, NMR data is in the form of delta values for major diagnostic protons, 
given in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal 
standard, determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-S 6 ) as 
solvent unless otherwise indicated, other solvents (where indicated in the text) include 
deuterated chloroform CDCI3; 

30 (vii) chemical symbols have their usual meanings; SI units and symbols are used; 

(viii) reduced pressures are given as absolute pressures in Pascals (Pa); elevated pressures 
are given as gauge pressures in bars; 



100660 



O 



10 



15 



20 



-48- 

(ix) solvent ratios arcgiven in volume : volume (v/v) terms; " • 

(x) mass spectra (MS) were run with an electron energy of 70 electron volts in the 
chemical ionisation (CI) mode using a direct exposure probe; where indicated ionisation 
was effected by electron impact (EI), fast atom bombardment (FAB) or electrospray 
(ESP); values for m/z are given; generally, only ions which indicate the parent mass are 
reported and unless otherwise stated the value quoted is (M-H)~; 

(xi) The following abbreviations are used: 

SM starting material; 

EtOAc ethyl acetate; 

MeOH methanol; 

EtOH ethanol; 

DCM dichloromethane; 

HOBT 1 -hydroxybenzotriazole; 

DIPEA di-isopropylethylamine; 

EDCI l-et±iyl-3-(3-dimethylaminopropyl)carbodi-imide 

hydrochloride; 
Et 2 0 diethyl ether; 

THF tetrahydrofuran; 
DMF N, A^dimethylformamide; 

HATU O^T-Azabenzotriazol-l-yl)-^,^,^^'- 
tetramethyluroniumhexafluorophosphate 



Example 1 

25 Methvl 2- 3-f2-cMoro-6ff-thienor23-fr1pra^ 
dihydroquinolin-l(2if)-vr]acetate 
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" " 5-CarbW : 2^Moro-6#^ (Method 9; 5.07 g, 25.2 mmol), 

HOBt (3.40 g, 25.2 mmol), anhydrous DMF (100 mL) and finally EDCI (4.82 g, 25.2 
mmol) were added to methyl 3-ammo-2-oxo-3,4^hydroqumolih-l(2fl)-yl)acetate 
(Method 1; 5.89 g, 25.2 mmol) and the reaction was stirred for 18 h. The reaction was 
5 then diluted with water (200 mL) and stirred vigorously for 30 min. The resultant 

precipitate was filtered and washed with water (50 mL), EtOAc (2 x 20 mL) and Et 2 0 (2 
x 10 mL). The collected solid was further dried under high vacuum for 6 h to furnish the 
title compound (8.00 g, 76%) as a pale yellow solid. 

X HNMR 3.15 (m, 2H), 3.64 (s, 3H), 4.74 (m, 3H), 7.18 (m, 6H), 8.58 (d, 1H), 11.91 (s, 
10 lH);MSm/zMH , "418,420. 



Example 2 

Q. ry9^h1n«>^ff-thi^ 
15 1 <2£n-vnacetic acid 



CI 

H 



6 2 

LiOH (1.41 g, 33.6 mmol) in H 2 0 (16.5 mL) was added to a stirring solution of 
(memyl2-[3K2^Woro-6H-tUeno[2,3-fc]pyrrol-5-ylcarbonylaniino)-2-oxo-3 ) 4- 

20 dihydroquinohn-l(2fl)-yl]acetate) (Example 1; 7.00 g, 16.8 mmol) in THF (88 mL) and 
the reaction was stirred for 2 h. The reaction was quenched by addition of 1M aqueous 
HC1 (200 mL) and EtOAc (400 mL) and the organic layer was dried (MgS0 4 ), filtered 
and evaporated. The resultant white foam was triturated with hot Et 2 0 (100 mL) cooled, 
filtered and dried to afford the title compound (6.00 g, 89%) as a white solid. 

25 X H NMR 3.14 (m, 2H), 4.52 (d, 1H), 4.75 (m, 2H), 7.03 (m, 3H), 7.18 (s, 1H), 7.27 (m, 
2H), 7.57 (d, 1H), 11.90 (s, 1H), 12.89 (br. s, 1H); MS m/z MH" 404, 406. 
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Example 3 

2-CMoro-iV41-fcarbamovlmethvlV2-oxo-1.23.4-tet rahvdroauino1m-3-vll-6H-thienor2,3- 
ftlpvrrole-5-carboxamide 




Triethylamine (38 uL, 0.27 mmol) then ethyl chloroformate (26.1 uL, 0.27 mmolj 
were added to 2-[3K2-chloro-6H-tWeno[2,3-fc]pyrrol-5-ylcarbonylaniino)-2-oxo-3,4- 
dihydroqumolin-l(2#)-yl]acetic acid (Example 2; 100 mg, 0.25 mmol) in anhydrous 
THF (2 mL) at 0 °C followed by stirring for 1 h. Concentraed aqueous NH 3 (1 mL) was 
added and the reaction was stirred for a further 1 h. Water (20 mL) and EtOAc (40 mL) 
were added and the organic layer was separated, washed with 1M HC1 (20 mL) and the 
organic layer was dried (MgS0 4 ), filtered and evaporated. The residue was purified by 
column chromatography (MeOH:DCM 1:19) to afford the title compound (56 mg, 56%) 
as a white solid. 

J H NMR 3.15 (m, 2H), 4.23 (d, 1H), 4.67 (d, 1H), 4.82 (m, 1H), 6.88 (d, 1H), 7.05 (m, 
2H), 7.14 (s, 2H), 7.24 (m, 2H), 7.54 (s, 1H), 8.51 (d, 1H), 11.91 (s, 1H); MS m/z MlT 
403, 405. 



Examples 4-7 

The following examples were synthesised by an analogous method to Example 3: 
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Example 4 

2 I Chlorg-jHl^ 

6H-tihAenor2.3-fclDvrrole-S--carboxan3ide 
Example 5 

5 2-CMoro^4l"fAr-methvlcarbamovlmethvlV2-oxo- 1 .2.3.4-tetrahvdroquinolin»3-vlV 6H- 
thlenor2,3"Mpvrrole-5--carboxamide 
Example 6 

t3iienor23^1pvrrole-5-carboxamide 

10 Example 7 

2- CMoro-AMl-rAlf24ivdrox 

3- vll-6i^thienor23^1pvrro ^-^-^rhoxamid& 




-52- 





J.>JV JV 




JUU/Zr 

MH* 


4 


T 


2.84 (s, 3H), 3.03 (dd, 1H), 3.10 (s, 3H), 3.19 
(app. t, 1H), 4.58 (d, 1H), 4.74 (m, 1H), 4.93 (d, 

irr\ f. 07 (A i rr\ 7 /ya 1 rr» 7 nQ fc 1 7 1 R 

AJCl^j O.O / ^U, 1X1/, 1 AID \l, J-Xl^j ^0, 1X1/, / .10 

(s, 1H), 7.25 (m, 2H), 8.56 (d, 1H), 11.95 (s, 1H). 


431, 
433 


5 


1 

H 


2.60 (s, 3H), 3.05 (dd, 1H), 3.16 (app. t, 1H), 4.37 
(d, 1H), 4.68 (d, 1H), 4.87 (m, 1H), 6.88 (d, 1H), 

7 fid. ft 1W\ 7 1ft Cc I'm 71fife 1 JT\ 7 97 frn 
/ ,\Jt \l t In.), I.LKJ \a, 1X1/, I.IO \s>, in.), /.Z./ ^iXl, 

2H), 8.00 (m, 1H), 8.52 (d, 1H), 11.91 (s, 1H). 


417, 
419 


6 


HO^ „ 
N 
1 

H 


3.02 (dd, 1H), 3.17 (app. t, 1H), 4.30 (d, 1H), 4.61 
(d, 1H), 4.84 (m, 1H), 6.92 (d, 1H), 7.05 (t, 1H), 
7 09 fs lin 7 17 fs 1ED 7 27 Cm 2H) 8 52 fd 
1H), 8.90 (s, 1H), 10.72 (s, 1H), 11.92 (s, 1H). 


419, 
421 


7 


HO. „ 
N 
1 

H 


3.04 (m, 1H), 3.10 (m, 3H), 3.39 (m, 2H), 4.32 (d, 
1H), 4.73 (m, 3H), 6.89 (d, 1H), 7.03 (t, 1H), 7.10 
(s, 1H), 7.17 (s, 1H), 7.27 (app. d, 2H), 8.09 (t, 
1H), 8.53 (d, 1H), 11.92 (s, 1H). 


447, 
449 



Example 8 

5 2-CMoro-i\Ml-(2-hv(irox 
fc1pvrrol-5~vlcarboxamide 




OH 



Triethylamine (0.76 mL, 5.47 mmol) then ethyl chloroformate (0.52 mL, 5.47 
mmol) were added to 2-[3-(2^Moro-6iY-thieno^ 
10 3,4-dihydroquinolin-l(2ii0-yl]acetic acid (Example 2; 2.0 g, 4.97 mmol) in anhydrous 



o 



10 
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THF (40 mL) at 0 Q C followed by stirring- fbr-tfc.-LiBH*{2:0 Min THF, 3.1 mL,-6.21 - 
mmol) was added slowly and the mixture stirred for a further 30 min. The reaction was 
carefully quenched with 1M HC1 (200 mL) and EtOAc (400 mL) and the organic layer 
was further washed with sat. aqueous NaHC0 3 (100 mL), brine (100 mL), dried (MgSO*. 
), filtered and evaporated. The residue was triturated with refluxing Et 2 0 (30 mL) and 
after cooling the solid was filtered and dried to afford the title compound (1.70 g, 88%) a 
white solid. 

X H NMR 3.04 (m, 2H), 3.59 (m, 2H), 3.91 (m, 1H), 4.01 (m, 1H), 4.72 (m, 1H), 4.83 (m, 
1H), 7.18 (m, 6H), 8.48 (d, 1H), 11.90 (s, 1H); MS m/z MH 4 " 390, 392. 

Example 9 

9-rhioro-;v--n-f2.3-ahvdrox^^ 

thieno r2.3-fr1pwole-5-carbo xamide 

' — OH 

15 6M aqueous Ha (1.47 mL) was added to N-{ l-(2,2-dimethyl-l,3-dioxolan-4- 

ylmemyl)-2-oxo-l,2,3,4-tetrahydroqumolm-3-yl}-2-cmoro-6H-tMenoP 
carboxamide (Method 3; 340 mg, 7.45 mmol) in THF (14 mL) and the reaction was 
stirred for 4 h. The reaction was quenched by addition of triethylamine (1.5 mL) and the 
reaction was diluted with water (30 mL) and EtOAc (40 mL). The organic layer was 

20 separated, dried (MgS0 4 ), filtered and evaporated. The residue was triturated with hot 
Et 2 0 (10 mL) and after cooling was filtered and dried to afford the title compound (260 
mg, 83%) as white solid. 

X U NMR 3.07 (m, 3H), 3.81 (m, 2H), 4.01 (m, 2H), 4.71 (m, 3H), 7.16 (m, 6H), 8.45 
(app. d, 1H), 11.91 (s, 1H); MS m/z MH + 420, 422. 

25 



Example 10 
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... 2-CMoro-jV"-ri-rf2.2-dimethvl^ . . 

tetrahv(koquinolin-3(i?.5^-vl)-6H-tMenor2.3-fc1pvn-ole-5 -carhnxaTriide 




The title compound was prepared by exactly the same method as that described 
5 (Method 2) using [(4/?)-2,2-dimethyl-l,3-dioxolan-4-yl]methyl methanesulfonate (/. 
Med. Chem., 26, 1983 950-57), followed by the coupling procedure of Method 3. 
*H NMR 1.32 (s, 1.5H), 1.33 (s, 1.5H), 1.37 (s, 1.5H), 1.42 (s, 1.5H), 2.88 (m, 1H), 3.63 
(m, 1H), 3.78 (app. t, 1H), 3.90 (dd, 0.5H), 4.04 (dd, 0.5H), 4.14 (m, 1H), 4.33 (m, 2H), 
4.68 (m, 1H), 6.82 (m, 2H), 7.10 (m, 1H), 7.27 (m, 4H), 10.94 (br. s, 1H); MS m/z MNa + 
10 482, 484. 



Example 11 

2-CMoro-A^ri-(2f.S^3-dihvdroxvpre^^ 
thienor2.3-fclpvrrole-5-carboxamide 




The title compound was prepared by acid hydrolysis by exactiy the same method 

as that described (Example 9) starting with 2-chloro-iV-[l-(2,2-dimethyl-l,3-dioxolan- 
4CS>ylmemyl)-2-oxo-l,2,3,4-teteah^ 
carboxamide (Example 10). 
20 *H NMR 3.07 (m, 3H), 3.81 (m, 2H), 4.01 (m, 2H), 4.71 (m, 3H), 7. 16 (m, 6H), 8.45 
(app. d, 1H), 11.91 (s, 1H); MS m/z MET 420, 422. 
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Example 12 

2-CMoro-JV^ri-r2.2-^imethvU1.3-dioy o1an-4fi?Vv1m&thvn-2-oxo-l,23,4- 
tetrahvdroquinolin-3fjg.^-v11-6H-thieno r2.3-fc1pvrrole.-5-carhoxaTTiide 



H 




The title compound was prepared by exactly the same method as that described 
above (Method 2) using [(45)-2,2-dimethyl-l,3-dioxolan-4-yl]methyl methanesulfonate 
(/. Org. Chem, 64, 1999 6782-6790), followed by the coupling procedure of Method 3. 
*H NMR 1.32 (s, 1.5H), 1.33 (s, 1.5H), 1.37 (s, 1.5H), 1.42 (s, 1.5H), 2.88 (m, 1H), 3.63 
10 (m, 1H), 3.78 (app. t, 1H), 3.90 (dd, 0.5H), 4.04 (dd, 0.5H), 4.14 (m, 1H), 4.33 (m, 2H), 
4.68 (m, 1H), 6.82 (m, 2H), 7.10 (m, 1H), 7.27 (m, 4H), 10.94 (br. s, 1H); MS m/z MNa + 
482, 484. 



Example 13 

15 2-CMoro-Am-f2rj?l3-dihvdroxvp^^ 

thienor2.3-fclPvrro1e-5-carboxamide 




HO 

The title compound was prepared by acid hydrolysis by exactly the same method 
as that described above (Example 9) starting with 2-cMoro-iV-[l-(2,2-dimethyl-l,3- 
20 dioxolan-4(/?)-ylmemyl)-2-oxo-l,2,3,^ 
i>]pyrrole-5-carboxamide (Example 12). 
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iH.NME.3.D7.(m,3H),3.Sl (m,2H),4.01 (m,.2H),4.71 (m,.3H),.7.16 (m,..6H),.8,45 

(app. d, 1H), 11.91 (s, 1H); MS m/zMH+420, 422. 



5 Example 14 



4-Dimethylaminopyridine (5 mg, O.038mmol) and 4-hydroxypiperidine (42 mg, 
0.41 mmol) were added to a suspension of 2-[3-(2-Chloro-6ff-thieno[2,3-&]pyrrol-5- 
ylcarbonylamino)-2-oxo-3,4-d^ydroquinolin-l(2i3)-yl]acetic acid (Example 2; 150 mg, 
0.38 mmol) and EDCI (79 mg, 0.41 mmol) in THF (0.5 mL) under an inert atmosphere. 
15 DMF (0.5 mL) was added and the mixture stirred at ambient temperature for 1 8 h. After 
pouring into water (10 mL) the resultant solid was filtered off and washed with 1M HC1 
aq. and water. Chromatography on silica gel (eluent gradient of CH 2 C1 2 to 
MeOH:CH 2 Cl 2 (1:9)) afforded the title compound (109 mg, 59%) as an off white solid. 

J H NMR (400MHz) 1.20-1.52 (m, 2H), 1.65-1.90 (m, 2H), 3.05 (m, 2H), 3.27(m, 2H), 
• 20 3.80" (m, 3H)V4.64 (dd, 1H), 4.75 (m; 2H)\ 4.96 (dd, 1H), 6.89 (d, 1H), 7.04 (t, 1H),'7.11 
(s, 1H), 7.19 (s, 1H), 7.28 (t, 1H), 8.54 (d, 1H), 11.93 (s, 1H); MS m/z MET 487, 489 



2-Chloro-AT-f l-r2-(4-hvdroxvpiperidin-l-vD-2-oxoethvn-2-oxo-L2.3.4- 
tetrahvdroquino1in-3-vll-6ff-thienor2.3-£>1pwole-5-carboxamide 




10 



25 



Examples 15-17 

The following examples were synthesised by an analogous method to Example 

14: 
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Example 15 >--.— • * 

2-Chloro-AM 1 .3-dihvdioxvprop-2-vl^carbamovlmethv 11-2-oxo-l ,2.3,4- 



tetrahvdroauinolin-3-vl)-6H-thienor2,3-b1pvrrole-5-carboxaiiiide 

Example 16 

5 2-chloro-AM 14AT-(2-MethoxvethvDcarba^^ 
3-vl)-6g-thienor2.3-f>1pyrrole-5-carboxainide 

Example 17 

2-cMoro-^ri-l2-rr3a.6a-c^V2.2-dimethvltetrahvdro-5F-ri.31dioxol or4.5-c1pwol-5- 



vl1-2-oxoethvn-2-oxo-1.2.3.4-tetrahvdroauinolin-3-vlV6H -tMenor2.3-£>1pmole-5- 
carboxamide 




NR 1 R 2 



Example 


NR X R 2 


*H NMR (400MHz) 


m/z 


SM 
(amine) 


15 


HN Y^OH 
OH 


3.05 (dd, 1H), 3.18 (dd, 1H), 
3.42 (m, 4H), 3.73 (m, 1H), 
4.40 (d, 1H), 4.63 (m, 2H), 
4.77 (m, 2H), 6.93 (d, 1H), 
7.05 (t, 1H),7.11 (s, 1H), 7.19 
(s, 1H), 7.28 (t, 1H), 7.88 (d, 
lH),8.55(d, 1H), 11.94 (s, 
1H). 


477, 
479 


commercial 


16 




3.05 (dd, 1H), 3.25 (m, 9H), 
4.33 (d, 1H), 4.73 (d, 1H), 4.85 
(m, 1H), 6.90 (d, 1H), 7.06 (t, 
1H),7.11 (s, 1H),7.19 (s, 1H), 
7.29 (t, 1H), 8.20 (t, 1H), 8.54 


461, 
463 


commercial 
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(d,lH),11.94..(s.lH),, 






17 


O N 


1.28, 1.29, 1.39, 1.42 (4 xs, 
6H), 3.05 (dd, 1H), 3.19 (m, 
2H), 3.61 (quintet, 1H), 3.74 
(dd, 1H), 3.88 (dd, 1H), 4.59 
(dd, 1H), 4.84 (m, 4H), 6.89 (t, 
1H), 7.05 (t, 1H), 7.11(s, 1H), 
7.19 (s, 1H), 7.24 (t, 1H), 7.30 
(d, lH),8.56(d, 1H), 11.94(s, 
1H). 


529, 
531 


Org.Lett., 3, 
2001 465- 
468 



Example 18 

2-Chloro-jy-f 1 - ( 2-rf cis V3 .4-Dihvdroxvpyirolidin- 1 -vll -2-oxoethvl I -2-oxo- 1 .2,3 .4- 
5 tetrahv(koquinolin-3-vlV6g-1±denor2.3-felPvrrole-5-carboxainide 




OH 



1M HQ aq. (0.46 mL, 0.46 mmol) was added to 2-chloro-A^-(l-{2-[(3a,6a-cij)- 
2,2-dimethyltetrahydro-5^ 

tetrahydroqiiinoUn-3-yl)-6H-thieno[2,3-fc]pyrrole-5-carboxajmide (Example 17; 200 mg, 
10" 0.38 mmol) in EtOH (6 mL) and heated to 70 6 C for 3 hrs. 2M HC1 aq. (1 mL) was 

added and the mixture heated to 70°C for 18 h. After cooling all volatiles were removed 
under reduced pressure. Chromatography on silica gel (eluent gradient of CH2CI2 to 
THF) and washing the resultant solid with Et 2 0 then hexane afforded the title compound 
(170 mg, 92%) as an off white solid. 



o 
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J H NMR (400MHte) 3.05 (dd, 1H), 3.21 (m; 2H), 3.42 (m, 2H), 3.77 (dd, 1H), 4.03 (m, - • - 
1H), 4.14 (m, 1H), 4.51 (dd, 1H), 4.77 (m, 2H), 4.92 (d, 1H), 5.02 (d, 1H), 6.93 (d, 1H), 
7.05 (t, 1H), 7.11 (s, 1H), 7.19 (s, 1H), 7.28 (m, 2H), 8.55 (d, 1H), 11.94 (s, 1H); MS m/z 
MH* 489, 491. 



Example 19 

Methvl r3-(2.3-dichloro-4H-thienor3 ^-frlpvrrol-S-vlcarbony l aminoV2-oxo-3.4- 
dihvdroauinolin-l(2fl)-vl1acetate 




CI 

w "OMe 

1 0 5-Carboxy-2,3-dicMoro-4if-thieno[3 ,2-&]pyrrole (Method 8; 595 mg, 2.52 

mmol), HOBt (340 mg, 2.52 mmol), DCM (100 mL) and finally EDCI (483 mg, 2.52 
mmol) were added to methyl (3-ammo-2-oxo-3,4-dmydroqumolin-l(2H)-yl)acetate 
(Method 1, 590 mg, 2.52 mmol) and the reaction was stirred for 18 h. The reaction was 
then diluted with water (50 mL) and stirred vigorously for 30 min. The resultant 

15 precipitate was filtered and washed with Et 2 0 (2 x 20 mL). After filtration the resultant 
solid was then triturated with refluxing Et 2 0 (25 mL) and after cooling the tide 
compound (528 mg, 46%) was collected again by filtration as a white solid. 
J H NMR 3.10 (dd, 1H), 3.21 (app. t, 1H), 3.69 (s, 3H), 4.67 (d, 1H), 4.81 (m, 2H), 7.07 
(m, 2H), 7.23 (s, 1H), 7.31 (m, 2H), 8.69 (d, 1H), 12.51 (s, 1H); MS m/z MHU52, 454. 

20 
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Methods 



Method 1 



Methyl (3"amino-2-oxo-3.4-dihvdroquinolin-ir21^-vDacetate 



H 2 N 




OMe 



Sodium hydride (60% in oil, 2.52 g, 63.0 mmol) was added to 3-amino-3,4- 
dihydroquinolin-2(li?)-one hydrochloride (/. Med. Chem., 28, 1985, 1511-16; 5.0 g, 25.2 
mmol), in anhydrous DMF (100 mL) at 0 °C over a period of 5 min keeping the internal 



10 methyl bromoacetate (2.85 mL, 30.2 mmol), then stirred for a further 60 min. The 

reaction was quenched by addition of 1M aqueous HC1 (5 mL) and the volatiles were 
removed by evaporation. The residue was dissolved in DCM (250 mL) and washed with 
sat. aqueous NaHC0 3 (100 mL) and the organic layer was dried (MgS0 4 ), filtered and 
evaporated to yield the title compound (5.89 g, 25.2 mmol) as yellow paste which was 

1 5 used without further purification. 

1 HNMR2.21 (br. s, 2H), 2.78 (d, 1H), 2.97 (dd, 1H), 3.47 (dd, 1H), 3.67 (s, 3H), 4.55 
(d, 1H), 4.78 (d, 1H), 6.96 (m, 2H), 7.23 (m, 2H); MS m/z MH* 235. 

Method 2 

20 3-Amino-l-f2.2-dimett^ 



Sodium hydride (60% in oil, 191 mg, 4.70 mmol) was added to 3-amino-3,4- 
dihydroquinolin-2(li2)-one hydrochloride (/. Med. Chem., 28, 1985; 151 1-16, 450 mg, 
2.27 mmol), in anhydrous DMF (6 mL) at 0 °C over a period of 5 min keeping the 



temperature at <10 °C. The reaction was stirred for a further 30 min before addition of 
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inteniaktemperature at <10 °C The reaction wasstirred for- a further 30 mm before. - 

addition of [2,2-dimethyl-l,3-dioxolan-4-yl]methyl methanesulfonate (/. Me d. Chem. 35, 
1992, 1650-62; 528 mg, 2.50 mmol) and the reaction has then heated to 80°C for a period 
of 5 h. The reaction was then cooled and evaporated before addition of sat. aqueous 

5 NaHC0 3 (20 mL) and EtOAc (50 mL). The organic layer was then dried (MgS0 4 ), 
filtered and evaporated and the residue was purified by column chromatography 
(MeOH:DCM 1:19) to afford the title compound (330 mg, 53%) as colourless oil. 
*H NMR 1.33 (s, 3H), 1.40 (s, 1.5H), 1.45 (s, 1.5H), 1.96 (br. s, 2H), 2.89 (m, 1H), 3.07 
(m, 1H), 3.60 (m, 1H), 3.82 (m 1.5H), 4.08 (m, 1.5H), 4.33 (m, 2H), 7.04 (m, 1H), 7.23 

10 (m, 3H); MS m/z MH* 217. 

Method 3 

rt41-(2,2-Dime1hvl-l^ 

cMoro-6H-thienor23-fc1pviTol-5-vlcarboxainide) 




5-Carboxy-2-chloro-6iy-thieno[2,3-Z7]pyrrole (Method 9; 243 mg, 1.20 mmol), 
HOBt (178 mg, 1.32 mmol), anhydrous DMF (10 mL) and finally EDCI (252 mg, 1.32 
mmol) were added to 3-amino-l-[(2,2-dimethyl-l,3-dioxolan-4--yl)methyl]-3,4- 
dihydroq\iinolin-2(li?)-one (Method 2, 330 mg, 1.20 mmol) and the reaction was stirred 

20 for 1 8 h. The reaction was evaporated and the residue was dissolved in EtOAc (100 mL) 
and washed with 1M aqueous HC1 (50 mL) and the organic layer was further washed 
with sat. aqueous NaHC0 3 (30 mL) and brine (30 mL). The organic layer was then 
separated, dried (MgS0 4 ), filtered and evaporated. The residue was purified by column 
chromatography (EtOAc:hexanes 1:2) to afford the title compound (382 mg, 69%) as a 

25 white solid. 

^NMR 1.32 (s, 1.5H), 1.33 (s, 1.5H), 1.37 (s, 1.5H), 1.42 (s, 1.5H), 2.88 (m, 1H), 3.63 
(m, 1H), 3.78 (app. t, 1H), 3.90 (dd, 0.5H), 4.04 (dd, 0.5H), 4.14 (m, 1H), 4.33 (m, 2H), 
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. . ...4.68 (m, 1H), 6.82.(m,,2H), 7.10 (m, 1H), 7.27 (m,.4H),. 10.94 (br. s, lH);MSm/z MNa + 

482, 484. 

Method 4 

5 3-CMoro-5-methoxYcarbonvMH-tMenor3,2-fclpvrrole 



Methanolic sodium methoxide solution (28%) (5 ml, 25.9 mmol) was diluted with 
MeOH (5 ml) and was cooled to -25 °C under nitrogen. A solution of 4-chloro-2- 
thienylcarboxaldehyde (J Heterocyclic Chem, 1976, 13, 393; 1.1 g, 7.5 mmol) and methyl 

10 azidoacetate (3.0 g, 26.1 mmol) in MeOH (20 ml) was added dropwise, maintaining the 
temperature at -25°C. On completion of addition the solution was allowed to warm to 
5°C over a period of approximately 16 hours. The solution was added to saturated 
aqueous ammonium chloride (250 ml) and the mixture was extracted using DCM. The 
combined organic layers were concentrated at 0°C. The residue was taken up in xylene 

15 (30 ml) and this solution was added dropwise to xylene (120 ml) under reflux. The 

solution was heated under reflux for 30 minutes before being cooled and concentrated. 
The title compound was purified by a mixture of crystallisation (EtOAc/isohexane) and 
chromatography on a Bond Elut column eluting with a graduated solvent of 5-50% 
EtOAc in isohexane (640 mg, 40%). NMR (CDC1 3 ) 9.1 (1H, br), 7.1 (2H, s), 3.9 (3H, s); 

20 m/z 214.3. 

Methods 5 and 6 

The following compounds were made by the process of Method 4 using the 
appropriate starting materials 




25 



30 
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Meth- 


• Compound - 


•NMR (GDCfe) — 


M/z - 


5 1 


H o 


9.2 (1H, br), 7.0 (1H, s), 3.9 (3H, s) 


248.2 


6 2 




9.4-9.2 (1H, br), 7.0 (1H, s), 6.9(1H, s), 3.9 
(3H, s) 


214 j 



1 Aldehyde: DE 2814798 

2 Aldehyde: Aldehyde ref. Gronowitz etal Tetrahedron Vol.32 1976 p. 1403 



5 Method 7 

S-Carboxv-S-chloro^g-thienorS^-^lpyrrole 




3-CMoro-5-methoxycarbonyl^27-^ 0.61 g, 2.83 

romol) was taken up in MeOH (10 ml) and was heated under reflux. Aqueous lithium 

10 hydroxide (2.0 M, 3.0 ml, 6.0 mmol) was added portionwise over 45 minutes. The 

mixture was heated under reflux for 30 minutes before being cooled and concentrated. 
Water (20 ml) was added and the solution was neutralised using aqueous hydrochloric 
acid (2.0 M, 3.0 ml). The solution was extracted using EtOAc, and the combined organic 
layers were concentrated to afford the title compound as a yellow solid (0.57 g, 100%). 

15 NMR: 12.4 (1H, br), 7.4 (1H, s), 7.0 (1H, s); m/z 200.3. 



20 
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Methods -7 and-8 <-«»- . **■ • ■ * ■ 

The following compounds were made by the process of Method 7using the 
appropriate starting materials. 



Method 


Compound 


NMR 


M/z 


SM 


8 


H o 


7.0 (1H, s) 


234.2 


Method 5 


9 




12.6-12.7 (1H, b), 12.0- 
12.1 (lH,b), 7.15(1H, 
s), 6.9 (1H, s) 


183 


Method 6 
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